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ABBREVIATIONS

Abbreviation Chemical Name

DNP 2 ,4-Dini crophenol

RDX Cyclotrimethylenetrinitramine

TNB 1,3, 5-Trinitrobenzne

2,4-DN'T 2, 4-Dinitrotoltiene

2,4,6-ThLT 2,4, 6-Trinitrocoluene

Tetryl 2,4, 6-Trinitrophenylmethylnitramine

D?A Diphenylamine

2,6-DNT 2, 6-Dinitrotoluene

NG Nitroglycerine

PETN Perntaerythritetetrani trate
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TABLE II-i

QUANTITATIVE CERTIFICATION TESTING
STATISTICAL DATA SUMARY

Metal Concrete Brick Transite
D.L. D.L. D.L. D.L.
wg/CM 2  % Rec ug/cm 2  Rec WE/CM2  % Rec jg/cm2  Rec

DNP 0.33 96% 1.74 31% 1.59 55% 2.22 34%(0.35 34%ý (1.15 30%)"-

RDX 0.25 96% 0.63 78% 2.11 72% 3.48 67%
(0.80 82%)2

TNB 0.28 95% 0.98 75% 2.12 74% 3.46 .-ill".
(0.76 71%)2

"2,4-DNT 0.90 84% 1.08 78% 2.10 69% 3.52 65%
(0.62 79%)2

2,4,6-TNT 0.60 97% 1.57 74% 1.68 66% 3.18 51%
(0.68 60%)2

Tetryl 1.95 88% 4.29 51% 2.60 68% 4.13 56%

DPA 0.50 94% 2.44 74% 2.14 69% 3.71 67%

(1.15 84%)2 (0.90 82%)2

2,6-DNT 2.85 94% 6.46 86% 6.36 49% 2.04 79%

NG 9.36 94% 21.7 76% 32.5 44% 26.1 72%

PETN 10.2 86% 5.39 83% 20.6 62% 10.0 82%

Calculated from four days of target vs. found concentrations using the
procedures specified in the 1980 USATHAMA QA Plan.

2 Calculated from three days of target vs. found concentrations.
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QUANTITATIVE METHOD FOR THE DETERMINATION OF DNP, '

KDX, TNB, 2,4-DNT, TNT ETRYL, AND DPA ON SURFACES

1. Application

Method used to extract the following compounds from metal, brick, concrete,
transite surfaces:

2,4,-dinitrophenol DNP
cyclotrimethylenetrinitramine RDX
1,3,5-trlnitrobenzene TNB
2,4-dinitrotoluene 2,4-DNT
2,4,6-trinitrotoluene 2,4,6-TNT
2,4,6-trir.itrophenylmethylnitramine Tetryl
diphenylamine DPA

A. Tested Concentration Range

DNP 0.25 vlg/cm2 - 5.00 hg/cm2

RDX 0.25 vg/cm2 - 5.00 Vg/cm2

TNB 0.25 pg/cm2 - 5.00 Vg/cm2

2,4-DNT 0.25 jig/cm2 
- 5.00 .g/cm2

TNT 0.25 ug/cm2 - 5.00 .g/cm2

Tetryl 0.25 jg/cm2 - 5.00 ýig/cm2

DPA 0.25 wg/cm2 - 5.00 Vg/cm2

B. Sensitivity

Instrume-t response for each analyte is given below:

Analyte Concentration Response

DNP 25.04 ng/mL 3700 area units
RDX 24.86 ng/mL 1388 area units
TNB 24.97 ng/mL 4437 area units
2,4-DNT 24.99 ng/mL 6090 area units
TNT 24.91 ng/mL 4104 area units
Tetryl 25.30 ng/mL 2895 area units
DPA 24.91 ng/mL 2101 area units

C. Detection Limit

See Table II-i.

D. Interferences

Interferences present in some brick and transite samples were apparently
random rather than systematic. Foi example, the HPLC analysis of
extraction B of one blank (unspiked) brick surface (extracted Feb 9)
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indicated the presence of a compound with a retention time of 1510
seconds. This compound interfered with the TNT. However, this
interference was not observed in any other blank brick sample.
Therefore, only the brick samples analyzed on Feb 9 were corrected

p. •for the interference.

E. Analysis Rate

Six samples can be extracted and prepared for analysis in three hours.
Rate of analysis is given below, excluding calibration standards:

DNP 8 samples in an 8 hour day
RDX 8 samples in an 8 hour day
TNB 8 samples in an 8 hour day
2,4-DNT 8 samples in an 8 hour day
TNT 8 samples in an 8 hour day
Tetryl 8 samples in an 8 hour day
DPA 8 samples in an 8 hour day

2. Chemistry

2,4,-dinitrophenol C6H4N205
CAS RN 51-28-5
MIP 112-114C

Cyclotrimethylenetrinitramine C3H6N606
CAS RN 121-82-4
MP 205-206C

1,3,5-trinitrobenzene C6H3N306
CAS RN 99-35-4
M? 122.5C

2,4-dinitrotoluene C7H6N204
CAS RN 121-14-2
MP 71C

2,4,6-trinitrotoluene C7H5N306
CAS RN 118-96-7
MP 80.1C

2,4,6-trinitrophenyvlmethylnitramine
CAS RN 479-45-8
MP 130C Explodes 187C

diphenylamine C12HlIN
CAS RN 122-39-4
MP 53-54C BP 302C
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3. Apparatus

A. Instrumentation

Waters Associates Model 6000A Solvent Delivery System
Waters Associates Model M-45 Solvent Delivery System
Waters Associates Model 660 Solvent Programmer
Waters Associates Model 440 Absorbance Detector
Waters Associates Intelligent Sample Processor (WISP)
Spectra-Physics Minigrator
Hewlett Packard 7133A Recorder

B. Parameters

Column: Spherisorb ODS 5u, 250 x 4.6 mm ID
Precolumn: Pellicular LC-18, 4 0v, 50 x 4.6 mm ID
Solvent System: linear gradient

Initial: 30/70 CH3 CN/0.08 M acetic acid adjusted
to pH 3.1 with NHLOH

Final: 50/50 CH3CN/0.08 M acetic acid adjusted
to pH 3.1 with NH40H

Time: 35 minutes
Detector: UV at 254 nm
Flow Rate: 1.0 ml/min
Attenuation: 0.01 AUFS
Injection Volume: 100 .L

C. Hardware/Glassware

Westinghouse Ultrasonic cleaner
8 ounce jars with teflon lined :taps
25 mL graduated cylinders
microliter syringes
volumetric flasks - 50, 10, 5 mL
vials - WISP and 14 mL, with teflon lined caps

D. Chemicals

acetonitrile, HPLC grade
nitrogen
acetic acid
ammonium hydroxide
Standard Analytical Reference Material for each analyte
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4. Standards

A. Calibration Standard

"Stock Solution A: DNP, RDX, TNB, 2,4-DNT, TNT, TETRYL,DPA
Prepare individual stock solutions of 5.0 mg/mL. Combine
500 pL individual stocks and dilute to 5 mL.

Stock Solution B.

Dilute 625 uL Stock Solution A to 5 mL. Concentration is 62.5
ug/mL of each analyte

Calibration standards prepared in 25 mL volumetrics adding H2 0
so final solution is 55% H20/45% CH3 CN:

Cal Std. pL Stock B Added Concentration Each Analyte

1 10 25.0 WgL
2 20 50.0 ugL
3 40 100.0 wgL
4 80 200.0 pgL
5 200 500.0 WgL
6 400 1000.0 ;igL

B. Control Spikes

Spiking stock solutions were prepared using 0.5 mg/mL stock solution.

wL Stock Soln/x mL CHR3CN Concentration Each Analyte

125 pL/l0 mL 6.2 mgL
250 u.L/l0 mL 12.0 mgL
500 WL/10 mL 25.0 mgL
500 uL/5 mL 50.0 mgL
625 .L/5 mL 62.5 mgL

1250 wL/5 mL 125.0 mgL
2500 wL/5 mL 250.0 mgL

400 wL 6.2, 12.5, 25.0, 62.5, 125.0 mgL Stocks spiked onto 10 cm2

concrete and metal surfaces.

200 uL 12.5, 25.0, 50.0, 125.0, 250.0 mgL stocks spiked onto 10 cm2

brick and transite surfaces.

Concentration of analytes on surface after spiking: 2.5 Vg, 5.0 ug,
10.0 wg, 25.0 pg, 50 ug.
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5. Procedure

Extraction A

1. Spike 10 cm2 surface sample with acetonitrile spike solution
(volume dependent on surface type). Allow solvent to evaporate.

2. Transfer sample to 8 ounce jar and add 20 mL CH3 CN. Cover jar
with teflon lined cap.

3. Sonicate for 10 minutes.

4. Transfer extract A to 50 mL volumetric flask, add 27 mL 0.08 M
acetic acid and bring to volume with CH3CN. Save surface
sample for extraction B.

Extract A ready for analysis.

Extraction B

1. Add 20 mL CH3 CN to jar with surface sample. Sonicate for 10 minutes.

2. Transfer surface sample to a second jar. Add 20 mL CH3 CN and
sonicate for 10 minutes more.

3. Combine extracts from steps 1 and 2 and evaporate using nitrogen
to less than 5 mL.

4. Transfer evaporated extract to 10 mL volumetric flask. Add 5.5
mL to 0.08 M acetic acid and bring to volume with CH3 CN.

Extract B ready for analysis.

6. Calculations

Calculate found concentration for each analyte in each sample extract
from daily calibration data.

Multiply found concentration by extract volume to find total ug in extract.
Combine total i'g in extracts A and B to find total vg on surface.

7. References

Lakings, D.B., Baker, :wJ., and Crook, M.V., "Precision and Accuracy
Assessment of the High Performance Liquid Chromatographic Analytical
Technique for the Determination of Dinitrophenol (DNP); Cyclotrimethylene
trinitramine (RDX); 1,3-Dinitrobenzene (DNB); 1,3,5-Trinitrobenzene (TNB);
2,4-Dinitrotoluene (2,4-DNT); Trinitrotoluene (TNT); 2,4,6-Trinitrophenyl-
methylnitramine (Tetryl); and Diphenylamine (DPA)", Midwest Research
Institute Technical Report No. 1, USATHAMA Contract No. DAAKlI-81-C-0007,
March, 1981.
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QUANTITATIVE METHOD FOR THE DETERMINATION OF

2,6-DNT AND NG ON SURFACES

1. Application

Method used to extract the following compounds from metal, brick, con-
crete, transite surfaces:

2,6-dinitrotoluene 2,6-DNT
nitroglycerine NG

A. Tested Concentration Range

2,6-DNT 1.00 ug/cm2 to 20.00 jig/cm2

NG 12.50 jg/cm2 to 125.00 jig/cm2

B. Sensitivity

Instrument rcsponse for each analyte is given below:

Analyte Concentration Response

2,6-ONT 0.10 Vg/mL 208750 area units
NG 1.25 pg/mL 186010 area units

C. Detection Limit

See Table II-1.

P. Interferences

No interferences were observed

E. Analysis Rate

Six samples can be extracted and prepared for analysis in three
hours. Rate of analysis is given below excluding calibration
standards:

2,6-DNT 16 Samples in an 8 hour day
NG 16 samples in an 8 hour day

2. Chemistry

2,6-dinitrotoluene C7H6N204
CAS RUN 606-20-2
MP 66C

Nitroglycerine C3H5N309
CAS RN 55-63-0
MP Stable form 13.5C
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3. Apparatus

A. Instrumentation

Beckman Model I10A Solvent Metering Pump
Waters Associates Model 450 Variable Wavelength Detector
Waters Associates Model U6K Injector
Hewlett Packard 3390A Integrator/Recorder

B. Parameters

Column: Spherisorb ODS, 5 ', 250 x 4.6 mm ID
Precolumn: Pellicular LC-18, 40 1, 50 x 4.6 mm ID
Solvent System: 35/65 CH3 CN/0.005 m t-butyl ammonium hydroxide,

pH 6.5. adjusted with 1N H3 PO 4

Detector: UV at 230 nm
Flow Rate: 1.0 mL/min
Attenuation: 0.01 AUFS
Injection Volume: 100 pL

C. Hardware/Glassware

Westinghouse Ultrasonic cleaner
8 ounce jars with teflon lined caps
25 mL graduated cylinders
microliter syringes
volumetric flasks - 50, 10, 5 mL
vials - WISP and 14 mL, with teflon lined caps

D. Chemicals

Acetonitrile, HPLC grade
nitrogen
phosphoric acid
t-butyl ammonium hydroxide

Standard Analytical Reference Material for each analyte.

4. Standards

A. Calibration Standards

Prepare individual stock solutions:
5 mg/mL 2,6-DNT
50 mg/mL NG

p
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Stock Solution A:
Combine 200 pL 2,6-DNT stock and 250 .L NG stock and dilute to

10 mL CH3CN. Concentration is 0.1 mg/mL 2,6-DNT and 1.25 mg/mL
NG.

Calibration standards prepared in 10 mL volumetric flasks

adding 50% H20/50% CH3 CN.

Cal Std. UL Stock A added 2,6-DNT NG

1 10 0.1 Ug/ML 1.2 ijg/mL
2 20 0.2 ug/mL 2.5 1ig/mL
3 40 0.4 ug/mi 5.0 ,g/mL
4 80 0.8 ug/mL 10.0 ]g/mL
5 200 2.0 vg/mL 25.0 lg/mL

B. Control Spikes

Spike Solutions prepared following chart below:
Dilute with

Spike Solution Amount Stock CH3CN to Concentration

1 1 mL of 5 mg/mL 2,6-DNT 5 mL 1 mg/mL 2,6-DNT

2 0.5 mL of 5 mg/mL 2,6-DNT 5 mL 0.5 mg/mL 2,6-DNT

3 0.5 mL of 5 mg/mL 2,6-DNT 5 mL 0.5 mg/mL 2,6-DNT
0.625 ml, of 50 mg/mL NG 6.25 mg/ml NG

4 0.250 mL of 5 mg/mL 2,6-DNT 5 mL 0.25 mg/mL 2,6-DNT

0.312 mL of 50 mg/mL NG 3.12 mg/mL NG

5 0.200 mL of 5 mg/mL 2,6-DNT 5 mL 0.20 mg/mL 2,6-DNT
0.250 mL of 50 mg/mL NG 2.50 mg/aL NG

6 0.200 ml, of 5 mg/mL 2,6-DNT 10 mL 0.10 mg/ml 2,6-DNT
0.250 mL of 50 mg/mL NG 1.25 mg/mL NG

7 0.100 ml. of 5 mg/mL 2,6-DNT 10 mL 0.05 mg/ml 2,6-DNTr
0.125 mL of 50 mg/mL NG 0.62 mg/mL NG

8 0.025 mL of 5 mg/mL 2,6-DNT 5 mL 0.025 mg/mL 2,6-DNT
0.031 mL of 50 mg/mL NG 0.31 mg/mL NG

400 wL of spike solutions 8, 7, 6, 4, 2 spiked onto 10 cm 2 concrete
and metal surfaces

200 uiL of spike solutions 7, 6, 5, 3, 1 spiked onto 10 c=n2 brick

and transite surfaces
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Concentration on surface after spiking:
p, N3 - 125 pg, 250 pg, 500 ;ig, 1250 vg

2,6-DNT - 10 pg, 20 ug, 40 ug, 100 pg, 200 ug.

5. Procedure

Extraction A

1. Spike 10 cm2 surface sample with acetonitrile spike solution (volume
dependent on surface type). Allow solvent to evaporate.

2. Transfer sample to 8 ounce jar and add iO mL CH3 CN. Cover jar
with teflon lined cap.

3. Sonicate for 10 minutes.

4. Transfer extract A to 50 mL volumetric flask, add 25 mL 1-10
and bring to volume with CH3 CN.

Save surface sample for Extraction B.

Extraction B

1. Add 20 mL CH3 CN to jar with surface sample. Sonicate for 10
minutes.

2. Transfer surface sample to a second jar. Add 20 mL CIICN and
sonicate for 10 minutes more.

3. Combine extracts from steps 1 and 2 and evaporate using nitrogen
to less than 5 mlL.

4. Transfer evaporated extract to 10 mL volumetric flask. Add 5.0
mL P2 0 and bring to volume with CG CN. Extract B ready for

2 3analysis.

6. Calcula tions

Calculate found concentration for each analyte in each sample extract
from dail y calibration data.

Multiply found concentration by extract volume to find total Wg in extract.
Combine total ýig in extracts A and B to find total pg on 3urface.

7. References

Lakings, D.B., Baker, R.J., and Crook, M.V., "Piecision and AccuracyAssess-
ment of the High Perfornance Liquid Chromatographic Analytical Technique
for the Determination of Nitrobenzene (NB), 2,6-Dinitrotoluene (2,6-DNT),
Nitroglycerin (NG), and Picric Acid (PA), Midwest Research Institute
Technical Report No. 2, USATHANA Contract No. DAAK1l-81-C-0007, 1ay, 1981.
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QUANTITATIVE METHOD FOR THE DETERMINATION
OF PETN ON SURFACES

1. Application

Method used to extract pentaerythrite tetranitrate (PETN) from metal,
brick, concrete, transite surfaces.

Pt A. Tested Concentration Range:

PETN 5.0 pg/cmz to 100.0 pg/cm2

B. Sensitivity

a. Instrument response for PETN is given below:

Concentration Response

0.50 vg/mL 98025 area units

C. Detection Limit

See Table II-1.

D. Interferences

There were no interferences.

E. Analysis Rate

Six samples can be extracted and prepared for analysis in three
hours. Rate of analysis is given below, excluding calibration
standards:

PETN 32 samples in an 8 hour day

2. Chemistry

Pentaerythrite tetranitrate C5H8N4012
CAS RN 78-11-5
MP 140-141 C

3. Apparatus

A. Instrumentation

p Beckman Model l10A Solvent Metering Pump
Waters Associates Model 450 Variable Wavelength Detector
Waters Associates Model U6K Injector
Hewlert Packard 3390A Intcgr3:cr/iccorder
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B. Parameters

Column: Spherisorb ODS, 5p, 250 x 4.6 mm ID
Precolumn' Pellicular LC-18, 40u, 50 x 4.6 mm ID

Solvent System: 65% CH3 CN/35% H2 0
Detector: UV at 230 nm
Flow Rate: 1.0 mL/min
Attenuation: 0.01 AUFS
Injection Volume: 100 pL

C. Hardware/Glassware

Westinghouse Ultrasonic cleaner
8 ounce jars with teflon lined caps
25 mL graduated cylinders
microliter syringes
volumetric flasks - 50, 10, 5 mL
vials - WISP and 14 mL, with teflon lined caps

D. Chemicals

Acetonitrile, HPLC grade
Standard Analytical Reference Material for PETN

4. Standards

A. Calibration Standards:

Prepare stock solution as follows:
200 uL of SARM (50 mg/mL)_in 10 mL CH3CN - 1.0 mg/mL

Calibration Standards prepared in 10 mL volumetric flasks adding
50% H20/50% CH3CN.

Cal. Std wl Stock added Concentration PETN

1 5 0.5 ýig/mL
2 10 1.0 Jig/mL
3 20 2.0 ug/mL
4 40 4.0 11g/mL
5 100 10.0 Wg/mL
6 200 20.0 Vg/mL
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B. Control Spikes

Spike solutions prepared following chart below:
Dilute with

Spike Solution Amount Stock CHICN to Concentration

1 12.5 UL of 50 mg/mL 5 mL 0.125 mg/mL
2 50 uL of 50 mg/mL 10 mL 0.25 mg/mL

3 100 iiL of 50 mg/mL 10 ML 0.50 mg/mL
4 100 uL of 50 mg/mL 5 mL 1.0 mg/mL
5 125 vL of 50 mg/mL 5 mL 1.25 mg/mL
6 500 wL of 50 mg/mL 10 mL 2.5 mg/mL
7 500 uL of 50 mg/mL 5 mL 5.0 mg/mL

400 uL spike solutions 1,2,3,5 and 6 spiked onto 10 cm2 metal surfaces

200 WL spike solutions 2,3,4,6,7 spiked onto 10 cm2 concrete, transite,
and brick surfaces.

Concentration of analytes on surface after spiking: 50 .g, 100 ug, 200 .0g,
500 pg, 1000 ug.

5. Procedure

1. Spike 10 cm2 surface sample with acetonitrile spike solution (volume
depenc4ent on surface type). Allow solvent to evaporate.

2. Transfer sample to 8 ounce jar.

3. Add 12 mL CH3CN Cover jar with teflon lined cap. Sonicate for 10 min.

4. Transfer extract to 50 mL volumetric flask.

5. Repeat steps 3 and 4 twice, adding extracts to same 50 mL

volumetric flask.

6. Rinse jar with 17 mL H2 0 and transfer to volumetric flask.

7. Bring to volume -,.:.h CH3CN.

8. Ready for HPLC analysis.

6. Calculations

Calculate found concentration for each analyte in each sample extract

from daily calibration data.

Multiply found concentration by extract volume to find total ug in extract.

7. References

None

57

Arthur D. Little, Inc.



00

0

4j ~

iL C

z zo

CD om cmememo woo

Sa.

* C a

* zwU. 0

zcn
04 14

0-1 ob-
1, 4C *a, 0

qp- CO
OpA 1 U

PJEmimm m m

58 Arthur D). Little, Inc.



t-

W

0 0

,6, 0

cm C) 09

m w

0i 0 In(0k00 ..C
9L ~ ~ .to Zw C W0

0 O VW- z mC 30-

I ju0 CD V) ;cqw 0
I2J x Wo " 0 ZO..W
X.* N N' -4 " -- M

0W NnJ 004 JW zwh0
a- NL W <9 NZ.CDW L)wIs 0 0JCUc

x C.) U) ) OU- ~ofw 0 W w% - . nC
0cw 0 :1 WUWeO c U
00C =0 OW 0% Nh~~4W QW uq

I.-n *e 0 a =0 0 1- Nz D iC) d
=We-- W- N- W MV 00

a _j IZ- 00 NN Q Ci)W c 0 M= 0 N
I) I- U= = .) NC ONZW O e ~~f

*.1 ma =C s0 1- 40 (A U)0 L6 . li CU
9- = I W O 0 .W ='J=)UM LL*-W a= wZ'..0%

.NW t. X 0-z *Xx. 0-4w Mc CJlwXem

59a, Arhu D. Uttleh Inc.



Ui

-D W

CD

0

01 0-

.j2

=UU

WrA (oJd

x C
4zz.

600

Arh rD iciIc



-- - - -l•

00

•U

L

EE

-4-

-4 .- o- _ 9

a 0

N (D.V) 1w

.,4 I C Cm

a--4

Us 'v F .0 'D in m In

Arthu -g Li Cl In

, to Pu.

vCD (m U) i') U

C2 a

CL Q 0 v

x U) It U VN0
0~(.4 (A V .Go#

_j- 9-60

aft C1-

p- Cc CD CD CD

wS a- X 00 Z

Arthur D. Little, Inc.



00

0-

^.A

1S 4z
qr fr- 4

o awA,
T), Inc.



r.r

fld

-1 0-4

U.-
o 1-

ww

XWE cc

0 4D -

lp C

CC.,

v 10- CL-

-W 3-

63 Arh rDwilI c



z0

MO aemma aMcm

4 r. W M M0w w O N

0M

0 0 0 M

zCD7 a CD

CCU) 0\
$.wlz a 4 M O

64 Arthur D). Little, Inc.



C

< C
-V o Z *G

to -C. Cl
0 = :.C

0 M a CO 0 0)

zz
LZ 0) -Z) q c-u

Co Z. M * o C
x .0 m~ NC i) U. o

gW a 4Cz m A4w
*6- 0. N I-wN 0
w . qv Ch

ai C MmSM v I.- .) *

x &C*( (A qqf " @QM -q"O1w

0a 6-' aMO az~W
(~A. (J0 00W ) .-CL Oa NcatcoJWa ONb~.

CO0WU =M) wow w ~gawA.a GN.W(
QW o0 oze dto1 I 6 5.goolme i

I Uj oz Z U ow 0 a 4400) 1G*~ 0.J ~ '

OZ4 CZ OZ (a W0.=WPZW= ma~~
NQC UpC w o 60 M o 1-64xm

65 Arthur D). Little, Inc.



y"

01o

C..

CL at

at to'- _

pO

""P = I•

c-J

-000

66
A~rthur D. Little, Inc.



00
*) a

U ~ 0 D N N0

LU,
U C10

- 0 C c a D CD0
s4i tL L I 4

Uj V
W

2m

00 E.4N D P
* ~ ~ aM1 N (

0) 0 M

ZU. 3r- :

*LI 0- C

0- Q -A z -b-) O-C D C

P4 0- IM 'A
x ý I- IL Y L a W; 10;

6 - .4J 01 Co D

IU0-

00 ý- I- -0 -Z

o~.5I UO 0 0 67
Arthur D. Lite Inc



U -

w *2
99~

0-0
Ch 0.

Cm

C w x
z

U-404 U.
Z (iC a

LU I -

4fu D. LiteIc



04

LASI

OC)

E

'B--

aca

"o I,--

a4a

PLt. C

tm M

0
CC

Y x C in

&Aý

A. achrD itlIc

om C CD
wca

z'~ I. (MC.

00C

r- 3-
f~

ZI69
Arhu D.LtlIc



e..

N NM) 0QQhCYme MW~ NVW
06. C V(~ Nrb 40 a O v " 0

v uU a a a a a ** 0 Ae* Mr~) OW N&%

ow=LCD C C
WLC t. - - o ---

Coeu D.LiNe-4c



U)I 0.

U z

0 0

0 a) z h
z viN w z Qm

CN IW N U at %a40.0

i dx 0

C a. NV0NOMot *p

"wai 9b 0 1- 0'." " "MWW
a.L z 0) C W) o~zh a ,.4DW
CZ Of * S ý- %.I SMMW JN-w

CZLL C0 30NU4LW w -S a W
X5 Q. O C. IN MCOW~ILI ILML5

X. 0 =0 1. .. SNU. WWM t
IaJWMA 0 W I 0" aS N U)o -9L WS'.'.joMa

*ýPo - Qv.. 0) 00 *N0000ow""Noom

am 0.ZW 8- N a CC = &W
I-W U(J U 0 * i~owr A0 A

mobo CLU OW CDW X4J: I .-= 0~ a W~
NOC ý- Li. ZK zz" am6o0WWM

71 Arthur D Little, Inc.



J-j

- 0

ze

ia C

X I

C

&.99

O- '-'-4

01 m

s- Z

.. S.. w

= P.- Q-.--

ZCJ I •-

72 Arthur D. Little, Inc.

- . -.0



go 3 o

U N. ILL-

0 4) uS v t

IxA

'U

CL tu 0 E

0 ) i D CD CD CD C
cc 50adD O D O

7- 1- I- L. M V; is
LAJ 160 q-0 CM bo) I

cm f-) 0 '

/ 3A 
t u r D i tl , I c



it

SL w

U

U U
0 Ix

-.e

Ik-

4z

do
a-

z =

% ..)
o 0-

XLa -n

c oc

10-* UJ Z"

,Wl CiJJoi i•

OW "4

N~ N) 3C

74 Arthur D. Little, Inc.



0.

o= o

8LI
04

a z

5-K

,'% Z.

o 0-
0.. JXLW 40

NN
' -- ,.- ( '

I Q 0:

ww
=,LId) U= z

pJal z., 0-,

75
Arthur D. Little, Inc.



41i

o

-Mo- - iw NM4MN

X 0J ** 00 6 0 *SO * 0 6

Lw

! NU

0 0

c,,,

IL U v CCD

1A N W)__

7D l

U ,,

76 A•rthur D. Little, Inc.



CC

0

-40

z us
o3 (AJ N c

-U 0 IW- w% Wl L
- C) w a

0 ID q 2 cI
La. W D 2 * 0 4hU
A3 a aI= V40 0

(A C "N O NO0a c

(.1 Z. Z Q N
owowO Z

. a. oNc e- W 0 %O(E)

I 0 M77
Arhu D. Litle Inc.)



rr~~~ ~~~~ 
461 

--- ,---.--~-r -

0 00

4J

V0

0

t 
€j

I44

"78 
Arhu D.UtIc

.,. 
•0

• • • 0

"00 WL

78 Arth u _.L tl ,I c



oj *o * -I

0

0U

ca

C:C

00
ix co 9 Z0

__~~ tE 0 V

CLU or

0: L) 40e In CD CD CD (
:D, M #A0
U .) IL Aa CD U1 C

Q c.o
o Y CD(

79A t urD.itlIc



IL

wS

42
ClC

42 *1

W 

4

80 
Arthut D. Little, !%n



.,

LE

C)U

r CD

IM 40

LLAS

z 4z

I - II. 0.4

) IV)

acI-i Z:L

ArturD.Litl, nc



C)j.

4L NNWJC NwCaJý WINW NO-am ONU)I.
Iv Z U 0O a a a 0 S 0 C 0C 0 * a 5 a a 0

O4CUCN V%.ONNWN v4iC~J

* VLA 00 (J.-

w~- __ __ __ _

ZIL' ODC DQ
9LQC 'C CD CDCC

0: UA 0 a

a-o le; C;%

IZ L\O IM

82 Arthur D). Little, Inc.



LUU
C4 '-I Oj L

z NU
0 cm LiiO 0a
U.- N .64

z w0 or *- a NL w
a c CD

W. M 4 U040 0V4i
0; w U 00 c = Z4ýwe ~ ~ Z w-aLq .M

XL&(0 (A omw= O w O
9L wN1-% IV 04w '-i X 0 !chM

co =0 N- a a n
w". to w cD 5 - N-cciccop qa ON W

Z 0 an) w' =.J NW * w

W= I) U') 0 a U

Arhu D. LittleInc.



4.J

C

C4J

CL-

zz
0m -

1w * )

W<7

1-- X

0-41-4

N F-LL

84

A~rthur D. Little, Inc.



Ir

N CY

rU

.2

Co %a) N NS. I

U
-- ru- CD D

-L --.

w *0 0 oU

w ,

W v In 00" CD m In,1 ,.) t,.- I"t C
a- g. r- -Om mmmm

m*0 C.)u U

Cy Al-
N

Wl 06C

Ow? C OW
ZCJI-= a

0 =.J L)u ii O OD CD C C
C. (j) C~ O) CD D C (D

N I-- U) ) 6 a

Arthurj D. Lite Inc.



No

Cy F

CCUk u4 C I Iv.
MOC.7

Ir j

AZthu. D.Ltl

IInc



or

I-6

CL-

00

VCQ e. 4

C;04 
N

87I
A r h u I c



1.4

cJ~

(2 Co

4-j $

E- o

9z

w -• •. N N ,,,,. V Y ý w m D OI• .00 00 00 00 ,- 000

ow o' OD r- wCD

-rttJ D. IittleInn

t '.

041-

ow 88
Arhu D. Lite -Inc-



41

C: 0

(Y.

VIn
-j

C a % *

0' 0 oU 0)
U( 1 C4 =

0 0, 0 
0

z W
VC CM 94) Q c aN ) MW 4

IL N 0 0m

V2 0 C N Y 0 tL
(Y 6-kO 40 4D 0.L 1 0 &IaE

*o W) *I IN 0 '

N~~~ *z Co
~ 010~U~.ONZO

* w 1 00-WiL O I.- C

W~' I- ̂0 -w~mo "~WZ 1-1% m0 m *
WU. 04 Cm *00=0 UIW ow OON

IL ix W I.- t I QbUmm$--Wo .JN.JOM
C=&L v - os;wwOOC'...NC

W(OO ZU) WO 4 IN~w"4ZWBi6W OLMQM

*=- 4W4 GO 0 =w Wh ~

4042 W a t 9 It us a GaI at 0 1U-. 0I Zj LSZ =z (a1 LIW CDWOWWO. o *^

-W= C W OW 0 W =.J= aWIN-= ZP
P ~ J~ -K \.Z =K z 0 x0

89
Arthur D. little, Inc.



:!,

CL.

E-

C

U

0
e•

U

CYC

aw

r= Q zU C

omo

a U) 0

I-'

0-s oI.

Oro

z 90

Ai

• . 0-

v Z

-ow -,- -

XI& . 0,-,

*5Athr DZ ttl, nc



cM c

U -q rC

U

ILI

ICN 0 0 0 %a CD a
U 0

.0 V
U U 0

CY A I= I A
w w

-CD

t. 
a

ozw 0 4D(DCD9
Q 40 or 0 C

0. 6. Wad
*00.4 0)"

S0r

91 A rh u D .n 
-i 

,I c



F-6

4..

3C.4KO 

z#

CInc

U4



Ic'I

SAJM

4m-

A*-.
x ii

(393

4fhu LiteIc



0 (3

U2

C

0

Ci2

00

IIA

*LL 0

* --4

2- m -

irm

94 Arthur D. Little, Inc.

S.. ..- weeo. .e.we we . -_-ew ..e



Co(%

f06-

C 0

C.) 0
Co0 C ~.~

0- a0A 0 (D C0W a
U. q v x.) CD

x. %a" C'JD mccG A
CN

C) in- U ro U, (4 cc

C) IL ZC)

0-o 6. N N
E Q -O M~ owzc ..J M

Q i '0 r C m C. OO 0 .4 C.)C0 C

In I. om ev NO4 ZO(p) W-.NG

I.- 4z w ON. v 0'.ZC OU W~ - CDaW 4O
*WW WC W -0 MCQWL '4r),Uw0-

QC U) 0 aO ~ 0 Z~'0.E
"NW000 0(0 0~OU.WWe.''

UC) N) Q W-4 " x w ~ J~I wJ-.J.I0-

1-. M& 1'- d CLLwc0h U. CNLa. &
0-111 we an &M mw a & 0to- * C

-C U2 = = (A WCLWCD=WWO a
QI-'C Me2 =a *a 1--oC 'C (0LLU. 0'C'Cu

* )-WZ 'CW ow o .=NoZstOW 24ONWS.

95
Arthur D. Little, Inc.



00-,

0

0-6
Coo
-A-

'9- NU
2: L) on

I- C 4AC

XC-L) -ýI

-~ 4~96

Ai-euO D.Lttc Ic



a 0 CD Vý v%

04 N

Co QD q

°C 5
4-JJ

U•

w

C1 %1• O> €1 • O •

-4040

0 V)

C ,4=.--_,-• == •

U'.
1.., . LI V ) .

le %b0 O 0 W- Co C

a) Arzu D. 0ite CInc. ý

w-4 i , w a

g.od . is A .l

~C r- 1A ~

La I- m- -v

5-w 1* 0 ) U)
xk ID 0

=W -. a n CD CD (
I. b" M U ?A

U) 0-- L CM W

#- an An
w. x a~

97A t ur D i tl ,I c



o C-

0.
Ww

04-

zz
o In-

II-C

x
c,. M

0-:D C v

W L&I

98*

Ai-u .U tlIc



00

0-0

-% w

ww

ac 00

w5 a

zjw

1I-c 0

1- 
ci

zz. *at
- ~ I-cjx"

t~ t L~99

ArhrD it ,Ic



w0

co m o CO(e

ON N q)
V O h w q*Jýp

LU Q_ _ _ _ _

~~~ NE wCD J- ODir (%MD ~~Q

,ý w o~

LUC Z 0 FAa
>-7 0D V0

.U L \l--

100 Arthur D.L-ttle, Inc.



4-4 V ~

4C.)C a')

(0N

0 a 0 Zz
0* 0b 9 009

0 . a %D C. 3o
qu~ 0 WWC 0 09 at

0-4
aV V m#D (C.

Co1

CoW wwNQ" -N W)

A' *W- I WQSlww U) (P. -9

2: a) X' 1 g # 0 O mat c. b" .a W W
I-- w QW) -w m C N)1

Q= maI =') VC 1-0 CcN OLAW . Ou
>-O Cw ow ow =o#vf-.0 0;9 z
Ci A- C 0-3 .3C =3C. P..N U)I 3 A $- +,

WAtu D. L0~e Inc.0.M 1N



000

C-

0-j
C

0

0M

'aa
Xmm

4"M

-C-,

P. m

P.0.v

-JUM
C C=

01*

'I

A , D-- I-,-

m3

'U-. K<•"
Wl U. ,

,WO- '' eem

• -f -

cJ•

PlCJUL..

102
Arthur I). Little, Inc.



0

0

(L Z

U

0

44 N N

UA10

DC 04-

x 40;'9 N r4
a a 0 ( V C

0 PA a g

JX 4a04-X

LiW - - -1 -W-

f-- 4 (nJ C% 0p 0k 41

Nj Q
c) - a a an

IP

Arhu D. LiteIc



I-.

09 ac

0 D
Q N

mA

ae m.

w
-z C)S

E>. LL

-0

P- LL

C~0)

U 4z4

104 Arthur D. Little, Inc.



- 0

x UU

I.--

ww

or -0-

N. Q

.:C.
>'0 J. =I -

=M II-

ý-~~ 0-
~0.-w

- Li..
Lii Q A
uzL ac
>-Oz w

to Q QJ

10 Arhu D . LiteI c



= 3

CC Wm ____q ____1 -W M m

T U 2
- - w M D

- ý C 9 CD w~~*OI ~''

O..1

U6 U * 0 0 U 0 0 0 0

A.zh rD LtlIc



r-

W)

CL 0

o A

0- co N 0.
L) V 4W a 1.- 40IV

is w Ui CO
In a) C 40 D

L2 0X m Wa 0 M

*J N.w. soo zJC*

w N U) 100 W= J J"C
w CO Np % CDCCOO-) . o 0 oc
a U. f . So) _oC.)m (DCw4%
LUQ 00 N NNNWL &WU)

mi 0 0 m) 0 .. II CD wo
ow= U0 OM OWJ~N

(1 0.- == o"oom c N
U)- W~ I- a M ft W 9- W .

0 =~ = = 0 W **.W( ZWW 6 -e^
MCZ * a 0-0 a WWW O QI")

30I- 4w) =.W OW OW =J= U9 We-= a= .. J0 %OW
Xs 6 C M "WMWLtOC. t-$-WXMX

~J 0 0 I-~ ~J 107'Z~ O
~~WCJ~~A -iu) D. OCOc *CJr.c.WW's-NZC,. 0 -*OUI~~t-W .. O%..C.O



CD

wU

PC

or -cc

* 
-Co

F 
I,

., I.

So M

I+...

II-.

| x

* IU 
-

-I, I n

IArhur D L,,,.e, Inc



UU

'71 a

a Nr I N

.. I-
CL

N to W D

w w - N

w Vo

CIO 2-6

402 r- os v (D

C~ C 'a m. 40

0 Co-

-l VAJ v

0.. 0 C

0-4 Z) IM IA 0 a a (
1- 0 a DN N) I

-j 0 VP 0 o0

L) - 4X - V1 'V N '
D - of .- i-

ArhrD itzIc



UA,

0C C
I.- 

0

-j-

L i i 

C ..O)

'4m

CC
U-D

110 ýrt~ur D I-Itlelnc



CDi

CD U
U1

U,

-C C
I-I

I-I
IJ.

x LLI

rs c

Sdo I.- • .N

O C
r ( owe

z w I

I- "CC x" -o6OD C

-J Lu --

,. INC -

..- C x

2.1 Arthur D. LittJe, Inc.



t tj
P;0 :r ý% 40 ý1 3

w V~

*LA 0-m

-i 4m- -

0W 0
Zr 0i CD0 0 CD

0--Z 
- ND

3.12 Arthu r D Li ttleI InC



x 00C

LC0 ) woorC
0 LL

I C.)

I-- ) CD OzJa nk
in 0 C CDN) 0h

w CD :0- quo( = r)
it L2 a w" I t c sw4

.j a Co a0o ma-0 oZ -I I nC
>-. LL7 Ow om-c I O WW-O

x0. 1-- 1 QI.W 0 -jmQ

woo WCW)~ 0 ..JL
"I- OW) 0" .. J

-k 3) 0- x COQ - .
1-. * =M wo m m aN NV LL

U- CLU9 0 4 C )- .0 (0) C ZAL.I.0 C
)-m CJ ow 0w =j IZ we .- = OZ ID %o

~" 0c XC.)-W A~ XVZ

-1' Arhu D Lite Inc-.-~O V 1



090

1-

LI-.
=W,

WUU

.j a
>- U.

cj C
W I- LZ

Arhr itl, n



p -0

CD W - Ch co C

r-

or a

Eh s- 7, V

w U

Ix CD W0I-- go- W4 m 4 )
PO V or ~ ~

Cf. (n 0 40D
ZD

C-I

> -!. Q 0
= J CA 0 v
6 C.. - ) A a dD (D CD O

ar 0. CD- CD CD C

9 X L04'ý a; V
$-- a) Ul IA

CO

:* X ~ t -- x =0
IU I- YO)a

fV)rtu Lt CTr



VA

1%00

LU ,U

N 

S cc

~- U, 

V

U,
0

4: 

.4
C-J

'4z U..

ztxc A- -'t I
...........

ArthiurC)D ttleýlnc'
3.16



U

ww

10-

0.4M

hi u4

XiC 0

W X)

b.-O

OWW wo
Q C. CL -

x- La.6.

11 rtu wtle n



AJJ

I-

'C

* m

x - rt. .W • NN NON
C<M .O vo wOwom4 WWN M

*i u- uu ao a* 0 se ot Sol so%
t.f- .- NNN% ~ Om Cv~w

CD

* 2W 00

CD CD CD0

-Q.0 Os

"" 0

mArur D. C.itto InC



C 0D

coU

3')(0

IL 2 W)

0 U £

in a. . ac
=N w

= L U 0

co .4 MW fN

9K. I j Lo U

$- m w
12 V a - W
Ix 0 0 " .JL

W '4 m ~

,)-U W 10 0)m o 0 0 I UWO N
x1 QK N I- % MON :ý a JN-JV
I-- =i LL 0 o I- -qu W W- Zt'4 C Z C

x 0 a U ~1-*0 m V) C

WU= W = = (0 WNIMU.-U)U Dq.-4 ',
oca ac =a aC 0(V) ) C0~ UWLLAU...N

U.= Nw ow a = I W)O~-zW 02JNa..Jq.C

WOO~~~rtu DV Litle -TUnNW .Li ct)

0. -. U')mtm MimiW)



zz

C9.

w' Q

4cg

ix

Arthu D. Lite n



N

CD w' 0; roY 04 S S S

w 
C

cc) 9' AM I N
F') V 0

-~J J- vqa0

w- -

7- -p -
CW 0- C N F')N N

40.7 0 v Se 0 0%

-0 
0 

0F'

w
xw C- = I

-i C a C
>- LL 4z 2 1

WU< C CD D co Q C

"W- Mt. W) - - -

4X L( n C 0 N
0) co~ CD In In Ia

>- Of.'

* LUU

Arthu D Li d, n



L)1

Cý

WW
=WW

> .LL 
C V0).

1.- 0 : D

> - 1 %- 

4

Arthur D.Ltle!A



0e c

0 1.-
9L w

40 a x
.w -

a: 0~

x0 4

_aj4Z -U

0-4W (Aci-
cfý-"

0 W w1

>- ac M
Qp0 I-

. 123
Arthur D Lt-, n



0 v

woa WWO - - -

L jt a 0 4 a 0 a Os ae a 0 a *a a a a a

LU W
NA C
Nu fmWp

V

# -CJ IXC u C0 co0

* ~ 04 II 0aa

124J Arh r iti n



CC

(1 C.D

V) 0) 0)-

U.V.
I~ co 0 i

or Y or. 0 In 0

to) N ) 0

C: in CD 1 C NaCJ CD w z V) c
0 n aC -N UO

0- M N. Nh 0% SC)
1W~ CD M 40 c 4P 4 U N ~- In 0-4N 0t W

<Z OMZNC~hN ou WMW
'0 , y 0 ow 0) .4l 0 u.N

LL. (1 - .J V)Q WAKo NDC(

*. Q) O* u -- =O W C.
I W o m- cc C N LLMM- N% - .
W) Ui> w v ~ as) z. MW a X 90 N I~

ZZ 1 -aoS-&%Oxm0

W~~~Atu D Litle .JJ -C.0 *W .0:



09

La
LA-J CD

00

4zz

lwm w 0;-

W7 -1
* 2 C 2:

ftLhJ 0
LA.-. C

ahIZ O



Uf a

Q

C~ ~ -00- -

w v 0 m
09 N v 0

-U (A U CD *

N M

Q A3

Q~ -c

ik = P- 9 -

1 '0 Id M V

IC.() aA a a a

12 Arhu D Lite fnc



0

1-

CO C..

0•

Z 0 N

wZ I"x¢

Lj a- 
i

I-- (.) cc-

(Az

0-d

2• I.Z -.)

OArthur D Little, fnC



IV)

I:!S

at 'm

WIG

o- 3- m
04 4

z U

w a"

10-0

OC -L 0-

-W Y-

129U
*rh~ D t.- ,In



0

w 1A~

ow OD

x V

ae U- 'C 'JCD J- (a~

NNV

m x

U130 ArhrDLite n



0 Ui

S., C

0 C0. 0

Cz N 0 w
m 40 LUm ae O

'.0 In to -j U Go W60

'3C LU Ch O 3 C
- lo- r) qe a-

AO.: 0; wo b0( a0 C
= a- -4 C v-ýLO ýLWIF- QD) .JW ClJ CD U * " .AJj00 C* %*m Q( I NMCMLLCJ0C. wwwwo

N (A In 001 e.U)=CN U (3 WI.0..OIln
d(eO IV) $.ws~- % wmuSCýW0.La. 0.'0UV0 0

= U. Q " 2W LnUN0 O-4 OD C OD N
U)tw aI =U V xW CD mmU-

-0= CW OW SW W 4J~J~*N4'

131 Arthur D.LittleaInc



F-

cm

Fin

ccgo Q

0<0

to -

CD -

f UU

' 132 Arthur D Littje_.[nc_

- . . - o

." . .. • • " ,• *l T - '?• 1 " ' T 1 i ," i I I
Ie



2
UU

-. --- i
M I

#IA

J t3 e w •

N. . 4
of a *

M CN 0 v~

*CD- U

L- W Mr go- M
C.) a AM i

_j1 L) 41 (3 D C*o

I NAr 0 D Le-

002 0 W0

133I' A rh u D Litle 0 0



UU

U
U co

co x v

LaiW
mU -

_U W

I.w 
Iu 

(
I.- cr. J

134 Arthur DLittle inC



0 cm

4M X

uN 4

'iIna

135 Ar~ur



h M-

co cowo omwm

0N w o oo 1mo N V

w U-

0 D. - --

- I.4L C CDu-~O C' to~ 0) CD~0

I= Cyr C'D.-' MW)

6%, IL \

ZZ

13
orhu D -itl -n



oo Z
'1z LU 0; 9.

Adb~

- CO 0

a ZY 0 ccz
W

fn - V =t 0 m LU
CI. .~ In N' COOi C L

Q 0 %0
&a Ii.- f - tg -N Co

W 0pMe- N z LU
fq ~ W. CD x xU N 0 v m"h

W 0 Q -J NOU *$ow IM W
CD 0 7 a Now o #" =-VW -C.
ac* U) Qwa-m

=W0 zo Q 12 -4w .-. NC Q CL ICD) 00
0.49 0 6 =U a 0- 0 C
I.Z) - wo Q0 x W WQ.-A
I- W 1--' (0 Q. NOU. tQ)0 U.-. 14c WN
0mx-W : 9 M N04 W * ccU LaONi
O*-d =a =C I--. N1--0W 0 C tU -

.& c W 0 W7 0m *NAW W.j= er4Q 0
W E z0-0 M EVWftb.

Arhu D. Z*tl Inc0



0 C

00

U
w. 0

00

E- C-

£ I'm 0
Of ý .1

wS ~

CD x

I-. CA 1

IUl

I~l 0 138
Arhu E) z jtp-n



V to 0 0)

do V0 CD0 0 N

I ( N NY N

ISI

N do Ol

w~ ~ 140S 0

06 L -- II
-o-

U q r- LI-D qd M4 V

0 N 95a 0 m

au 0

LU V

Ll z m.
co. V

f--Q 0 0

IWe L t,) 4. aa a) C0D D C
lox :5" i 0 a~ 0

f~ U U 0 CD

in~~~ "g" -W-
M-q 0u m l

Arhu 5- Liti-T



060

UAU

9D. C

c. a 
04 c

=P - i

o ICC

1- 
0

140 Arthu D -'ýIna



S0

6

U

00
CLC

LU Co

I- I.

La 1ý-

0-
b" 0-0

ac ( C iJ

Uw 0-4 0L

-OX E

014-.
Arhu D iteCn



4.1

c)0

E- u

o0wo

0-4 = r- vfA~~ JCco- W'NI~ C-s

0 W.EC%1

S- -
M a 10 I

ft~ COX 00

0 0 142
zrbu Di Liteon



p

1 .

6.4

:00

N.~
Ljq if)0 CD)u

0. v CiW

2 LU Co

W .0~. 0 IM q"

a N QýN0 2k2i nwo Oz JO

=0 0nma~ 0.U

C) 0 -0m

0-0
002p W~ N m ~ L

*M C 09 M N .- 0U C U)W LL Ul
F Cr .m a W- o'JC l-V) 0-zNW.z 2:C~ I- Z - 0 -. 7- t2942 .w M

143 Arhu D 
V2 

tIO 0 Inc



0 cc0

SI

0

E U

04M

KD -
'42

KQ

ind

ww

144 A t u D L Inc

- z *mJ

;z4 rtu D Ltle IU

Ul'0



CY ~ N D(D C9,0 W 0 0

el~ ~ I•o v'J •) ! • I

FWU

L I

---

* CD 44 v 2 o

W (m0 v

u -, CCL N

Z

• n") M V :

0 W Co w In CD

0U

'U

W-O- -M -

w.4 Arlu I-. Iitle :n

0 cc 0 W.

6- = Z U C CD C CD
= C) Im 0 0 0

a) 9 CD N wl

~145

Arhu D LtteCIn



U

us-

040

io
w

0- 

1 rl



C7

0
WW

0

IV)l
q-4

0a IC .-
=0
Lai 0

gzwM

CD CD CD

zz W w

quo I--

147 ~ ~ ~ ~ ~ a ArhrDLite



J.I

W c

1 0

w 0WC

E~ m
LUU -

Ni

- 10 4

ex Ar.u W, LitDe CDn

0.4 640. v CDM

* ~ b La~J O
o ~ - - -
CY S S

* ~ C S S1.' 4,S S

* ZCO 0148
Arthu D Litle In



Clo

7-7

CD c

C) 1- L

~c-D 0

0 U

C.)CD 0LS
Cz . CD w0 0 V CD0 fa

0- CDCO
wI.- 0
ul 0f Wo ovm"N 9X,. co m x.JI U Q ý OMZ .

Z .C M m a.J Wn10LV I. C

Z LU .. 00 ZN vm o2o 2v wo0W V m * 1') 82 W) "=~ 4Z CO" ONZ . .0 m XU (A OZ 0 Uw wwN0

=W =V ow -4% NNCMQ'-.LW. WIMUOS"V 0- * =' U'Q 0 $N-.a
1COa- 41) 0(I WN w S W WD-N

~~W~~fl~ UO 01' W00 LC9tkM..c a 1

_jLo 3t (A) LWQ.WGZWWO a -e'.'%.
mc *0 a 9a-OO C UnU.U.La QUIack = ýw OW MW =.J= N Wf-= 'Z 9 %NO%0 *4

* 149

Arthur C)Little. Ina.



0V

w,-w

I

no

0 C.,~

0 ,

z ,*

Ul, UJ .

S150

Arthur D, Little. Inc



( CP N N

VP OC Q ISt, 0I 0 0'

OFT 0 00

"ILl

C.

ma

•%J

,-v- - - -I -

cI g

=•C I~L, "-

cc 00 0

"c 0: U a1

I U. I N IN

- A.J .- ',

151 Ihr[ Ltl, n"

M. In a C h

Co N Ia. W) Co
I.-

w (n0 0 0 CD

CD CD CD a
Cc L6C1=

J- IX 420

"MC C DM C
= U) <C.- () C D () C
0- )W U'41a W CD C. CN C

L 0. C
jo CD 1^4 In

UJd Cl 00Ca%

N151

&-.~rthu D. litle IncDCDC

Z~fl~ CD D CD CD m



%a t

4z0

M
0P

L..

= 3a

CO (. -
CD0

.oo=

152 
A rh rD itl,*

~1% (N 
OO N



p.D

09 Ix

W.)

CD.

doo
0. 4

CC-

Im 6 - IwzU
ca0

aw 10-
14 LA.

fj ~wUUO

QCw
LL -ccz 

U 1.

J- 0-4s

-cr.. w

.5 3 Arthur D LittleIc



MCO CM*0COWDCMMDI~M

~a.a

w-

tI U;I

In 1

NOw

154 A rh u L tte.I



Com

0~ N) SL
Q WE.

a..& aa

61 N woag0

LL Z ,- "

-Z m O a g(

C.m) < 2 r ca)
al t-

0 Iw2m

0 . 1. 0 1w W V O J C P
--'i IQ 00=0 "Z:0% ~
OWN U ) OV 0".= I LuW-*h
WE- U AO %E WNWJp w 0ch-jo

40C6 ) . Ch ( VUN OM" CDOU
P. l - M

"4= U OW XU000..C=0041 -4 U- MW WW)N.0
"" U) 00 == 0%@4101..O WC N L.

-ol~> w 1- 0 v w = mw 0 CX 49N w-160lW ( 00i U0%= (A UC.WD WW 1 -4..
mw-aCW.O =-J -% WiNU.I mt-W .4%J0%w004CCi U . M% WU wC) 4t

155 O '.u 
r0 D Litt an



z r

CDC

t"y

a -4

I-u D"

r.- D

Luu

II

Owo
5-':>



w CY N m
40o f. @, N t

v CD co 0

&a

U)-a---

404
9z0 V)

1w '

N 0r 0

IL M LL

-Z. U C D CD m Im C

-z - - - - =
I C o..

0 0 .4 N4

tsJ .4 V .4 4



IL

C I--

LL..

CD

ul wl

L" f-4

I C=1

Po C Ci

lIcl



pL

t0

0 0
a.9z

low=

OP- - '.0 J

0.4~ MM0

9 -1 0 -zcor
0W

V~0. 159



F-

0
C14 .)

IN N

-0 - CD OD

CCD
'4.,

OLL~' 0 0



UL

J2A

0 ).
0 00

zz%
W) Ej

In C 0_ U 0LCha

0 D pf -Ac -c

a I= h ol, 0- 0 N

= CC NO(hzoI-W%

41L. N W)Z( 04 c= 9Q w M

Im =0 f - N4
=Ift 0= w

W 00. Z t U 6CW IA N

W:- W M d= w z C 1 16- aJ a
u Qj U= x U) Iq7 CDLUCJ *t)0~

-. 1 C 0 W '- OW ~ 0 ZJ V WlW00.s
wx =) 00 "0t W W04

N I' 0 C.0~ew0 .J%.61O



'II

0

0o

0

0 n

6).

L('J w

-- 00 0

442

OILI

I- KX

cc V, 0 0ýCDC

z $.

Iii 0~

"WU-U

i042
Arthr D ittl, In



CD om C D 0 c

0 4 %a Ch %

CL

2: -P- Ch
0% N at M % CD

c m U

C aa 0 .4

UUlo

0 40

0" 40 > %
X 4- toN

II I

LU D to ) CD m'd)
0p ( 00 Ch VO

. It N (V N v CD

4Y a 0 -q

(n~ J0 a)f) I

wuI- r-..m

N0 M mu-mICDm CD..uD - -

163



I.- S

U,

d

LLI CD

aa

w w)

0U.C

t ()

Ix
I L0

-al

16 rlt rr



(D

00

CL In-

w co
I-La 0

I'- •0

w 4

w U.0.'- z

z ,. •C: I'

k,,-

O•Z 0

5ArthurDC ttl• rc



C4

Il;0O m o m c & C m

w r.

x~ :

V)~ CD.C

'.0L 0 a

, l Cr k* Aý( ;C
* ~ r 0=) 0~ a" (114U S * 6 US

N.44C1 410'J

16 rt u Ltle n



0~

0 14

E- UA b

z- 95 cc
CS (i) LO

= Q
0 if O0
=~4 m4 w oW .

-. 7.
C~~d~_j IxO

Cy In 0)
I- CD V) >- ON

E 0 AC a N (m C~ 0 o)
iL. ix. W WV V OV= NN a-

= J 4m .4 0. Pt.W>C CLW C- 0) OLu - )C0.. 4z01 01.2 V W 9"w wam

0 C U 0 OUW *k.mC.) N W .J0CIq.4

i-1Q0 0 9'' =.~~ az a h D O"ewcUm Cm won I~
Q* - =W W-. * (.0.Lj~ .1%.J

OCL=M U N LIJOW..

0N)- WI 03 w xW *-4 WCO

167
Arthur D Little. Inc



0 0 U,0

Liv.

0- U

04Ca;

An u -1Ltlt rl-



I q I ICL

w r.

j x co-

N 0

w * I 0 0j

ci

* II I

"Z '0 N N

SIc a

I 1hu- •Litl C n-

-E C-45

(:> u

.J= LU M.~ u ) m

E *O (JM * r.I

Vf) 0C W

U0 00 c

Z~flN in In'0 If
- 4O0

an

c CO A 7



4 (D

au~

1

I7 
rlu D•t•I•



CD

<C

ILU
o

4,, U -11

oj 
0or

-CK

N C13

ArhrDLite n



40

4--i

'-I

IINc

Eio

I 9:

0 1& CD h (D JQl • C

I.- ofu CD CD CD CD

C UaC•0 go Arthur D *In*.

Iiin

FNI- - mn

i72 Arhu D Inc



IIx

c'D C..)

U ~C

f-4 Q ) Cm- ,
w w

(h D cz x A
0 0M CD U)D 0 I
II I c) Zr w

0 - N (0 0Dto N. W (f Zc.

CD N, -ii 4Dm:

La. r4 - .N QC.

1J C. D N X- U0
z- Ix IQ aN-NL Ol-Q W~ CD M.U (%w C. 0 C'J w.J nwsO 0 - W _ C=%eI

0~ M- LL Q- I-D OW W - CM MN
0W 0 2:' & C O

W W 0 -3 X. e ~ Z - ~O

0 >- w af mf 0(1) c wI)' a ct. Ot sO.-e =:ZlWp =jJU X-. I) 0C.Jrwa I.wc.,, .J..I.m-
Cl:0 CV W J 0 ~ W CD LI CJ l- f%.LJ



C--V

000 0

.00

z 00

M - 1-~ 4

0

Azli r r)1;W -



*!

.,.,o ,D C 0 m

IC

CD 9r 00 v
N 4 0m N

>,u ',.0 U) .

hEI, I• .II

C.)

I.- .-.

ix ,0. U

-L -L- ---

-4i

x 40

W0>

wwl

aw.: co C O 0 0 7

I. L s N ~ ,

0) "~ I -

at I- -x

ZI-I-A +I,. rN If f



co-

I---

Lu)C

I.- 

LU

CDC

w.w

C17

Arhr zti .



V)

Cc

CL.)

IN-

A % LU

- I-0

1wri~o

to Q)
I m x0t

Liiex
cq w

177

Arhu D r%. ý n



I &
-- I -

E- a,-

!

-o

0C0 I.-- .- s- -

W w 0 Ul

CD CD
& (n 0 0 0
I- a.0 C In M

#Arthur DInitte Inc.



C4 ci

N

w CL

9L) (4 C

- U

co W CL
0 Ina

LL -. =-N 1-w 00W-4 I= I- N0CDco w cc0.ý

LaD N * i 00. p

U.. M - 10 c- N a
Ch -c CD QD L)JI NU

<C 440 c DM'NZM 0W Q (4)CVI)

ML w Z C ~ W wvmoC 0...-m.LUC a %0 ' -DC.0% =PMM%0~xN0 U. 0. .(A W 0 C MD N U)-No0.tI-)11~iI- IxN . %J N0.) aiq *ýWn _ .N -- ý s i
Vo a '0 0 M-C~L.C)~ W OC N 04w0 v' ow~N

b -4 U- .- =W uii~-E) = m QUW ML a NL~J~a C LL. OcZO)- wA a u Ix lxW 0 0ý mixi ftM1IZ.. X- Z U= =X l La jo.W~ZWwo a
0.0Z CW OW ICOW ..-Jf11Wi-= l * -OHAWWN%e~w

17Qo



UC

C-)

w -

CY CD-

Iu
U 'J -

zz

ITC.C

Oj I- -

Arhr .Litc r



N n N CA

4LV

v

co N N V

04

r- CD CD C

w ado

LU
I-

c or4 N w c

Q v N 0 0
If - a

N- Or C~ IA

-'~ ~ Z '0 LL. * *

W3 V

OWW.Z C

C.) 0nC>- C 0 M CD M
1.-0 0 -6- 0r n0D C C

" W1 0- M 5A q
#~--- L. N' U; Ifl 0ý
V) 10 CD N LO) I

N~ rl-ý (A-



- - -'-.C-

8w

-J<C

<r
at at

LU (Z

CD
2:N

V

Nl-



CD1

9L1

-4

"I

CD)

%00

I-,I

w -

0I-4W. m

&aJ

r .-

z,., --. -j-wPi :+
. .'-...°°<.i +,41

w'

12:'•" U

N" Z', 0 ,- 9 .. -i -,,,+



LA Ai

C:1

C r4 D C

X LL 0. 6

in CDd VCI

Wo vi1r
(n - ~.

W _j m

A tCli ii



pOD

OD u

CpuCD

I.-- in -Ai
b- z CL

>1:r 0 ... z C-j. CL00 )C

w 0w

CD CD, 0

N 4ut
0 co En 0a '.- LA. N I Q

Nv C) N ~ Iw dc

In U ts. LL00

LU L1 * - 1 Int U~ CL ) 0(Aj
La 0V. CDt ID0 0Uo

-i C- N m -% n I- L.) Ch l tCD a -~..JW of,%. -. o"W -0-n cx (A C O ..WCVW-., WCoQOWM-o.C:) ' 41D 0 (1 ooCXMO -= (JW W M ) MI- -4.NW.wN )0 MMMM " NUU.W~ ..Ja...I-4.Nwp
'.4L UM N 1#Cjtwf .ODZ Q LL& a D )U I

C90um ON (Iw)o
W- 2W WU
'O.)m cc Ql 4 *~wf ~ lI N U- C

_~rj LD =z Ch 'tjC.Laa' zujWW s 'U f-4W Vi-~ a 4 M =C a 0M1or a flIWLaO occu-Wz aw OW OW Z.-J=N WIl-- Z%'--WUJ's%

13- Arti, vr F) ..



p

P0

CD

C-

W

I-. 6

0 p

•LU aT)

w ,. -.e

(1. "4(1

CJ Z

0 A

i'• u LL. 6•
'C ,p - ,' . .Th ,, r.



CD C ,D.

U

I[.

u• Am, 0. 0 r4

(D N% N D

U 0%:

a- N N v t

w €"a 0•

CL L -

wIaa

-,.- < ) 0 ,0£

Cie 0) 9z)

i40 0 OD W I
to in-

"10 a O 1t
1 U1a1

Z- ., -

Ix L& lz 0

'-~~ 0 cu
_j 8- w CNC CD 4

Z)i -. 00 A

o ) 0

I.1- C-
0 - - - -



iI

Ui

CL
I-- i

OCC

w a

0j x

Ix o = C-

UW

I-A -.L

= w N

-- tZ 0 - .

Iv.,I

N Z

o!
Li.' 1

o. CA.. .- 2•?..



0

4w
Cie

- zz

w 0

U.U

0

C-D

ww X



MMW

-0 m

J. CX xODC WC

z Q
w LO

owc w I
NU~~



Iw

0

OD ZN
b.. i ND0 - 0 N

) M M L5 m 6IMA

m CY Ca. CD no 3 Y

-CC 00 &a=0 c NCc L qu C2 0 ll2a~

-%7L L2 in I- QC ChWC aI a D h

W (A L)O 0 N U0 (A00 C~cf~~~*CV
aL UN I-0 O OM L zNLCK:O'a w- vN 400 I rw K (

zC c mC C -0 N) C C L 0 Q 0- = C 0 oON owUJ o- =0%o~W zM z- m MI- W--ý)No 30

*~~ r, t.. ?-U WZ
~ LU13 a 12 W OMEN



0l 0

ow cw

IxU

1- 1W)

- U- Q v

Iw.w
t4 Ixawkj

-at
Cw L(U.3



0 to V

co N mo In m N
S I ~VA

co mN V) C N

x ICDC CD "0d os
.b' m) ND I N m

NL '00

UJ ~

Ax LL 0

cc 0)t

*r In"
- z wu mvi

1I "w (n IA 11D ut

a 0 Qi a£

-OQ~ i:11

A. r4irrQ P



Q0

LUu

ow.

16 .. a
04m~j 41

zoo

co

lof
cc

Arthur



pd

CD,

IL w

:z x

A.- I-

0. Lu

1-, 0: .

CDx

2w o- 6
f La

-Q -
lex LJ

A rt1-i l



mo o m C c o m C m

a -o

10 aa (%j'-'' C4 o
-L IA&

X LA. 0 aI
0.-0 X 0r(I nC

-D M e

UU

41 CD



Ow

rj

IL U U)

I- N

U CD P) Cz * a.

0= wD 0D04O
--. ) & (1' L) V , 0 =

0 OD Q O
CD I-- % wmw.-w J c 0

bd 42 LL Q 414 - w 0~w M LDAJC C
XWO 0 U) M C...jWC0.4 M 0 9 9 C N s

(n F- O Q O Mcr- LA
z: w v a -N- a = z
Ws-c M =C @a W)'a) (z C/ O lowQa4w= c 0 U=J )CU= a~ mtZ a .0%0

o x $-to MEW~S ý-al-Z

~~~~WN~A-t-u D0 1 ( UZS l W W &0~IL -. *~.-9-.~



I.5

000

do I-

-Z~~%. La jC

WMQ CDMaD -

-ixo w
ca LL

0rhu D.Lt-



If) 0 0o C
fl. w N %a

%a 4A C 9

(M -pl N

L
CL

04 CY Ch

CD mf V) O

M w -~ m C

2:N N- N% CD 0
_- le m % N N4

s- -

I. of (A - N0,

C S 0 v v) W 0 0

I--

- A C #A

i.- 0. 0i OD 0 f~

10 C D N W

u 0 (Jr

W ~(1) 0

I- I- L Z W
0 ) FjC 11 0 4

ROW

Arthur DJ Litc 0 0 0



CD

LL.
wi

WI

= 1-4

Arz-U 0 Dlt-n



0 L -

of,

VV

w

#.-

U Q-

ArlurDLdc n



IDWmo ww omc m
NNSOWNO ON

NN 00MV mwNV

"M N N WO W %0 Mh

o w U 9 S5 66 5 0 60

=Q)Z 0 0q

K.~~% CD 0 0

5.4

Artl-ur Dl Litte. fr,-,.



ui 0.
0~

C%

(Y Q Lii

E. R. I.- x
=~ 0 N DOoc

2 -U. N V) L

CC.) In Q7 Q2
In Z NC.)

a In qN - 0 ( L.0)c
OD N. Ni W7 ZC) v

'0 m FWq
w C.2 a, =~ mi- 00 a0

Ow. 0 _j W.J NO'0 % p _MCODI.-L)Q '0%-C LV 00 Q WDCN-4

0 =i in * 'WI 2
0 - XC. WOU 00 2

O CW( D 0 ( CCC f)CCCC(X CD-JVC
?-0W1 Qa .W WO4~OOE

ko > w .a) " w 4 0%C".0CZ M 0 1-
o'z -J U D =-~ U)~N walm 2wC

M =C\ Cw O 40( W =-J N UW- o W%O..Iw)
w m 0-0JMEIWC ...JO'b-wCM X

~ C.)0C.)' W0,A



0 C=C

I)J

CD a

4-.. N j

I..- U .mc

Z Z

Au 0n u0



N 04 k

CL

CD 0 N 0n (\ N

CD CD N 0

v 'V. 0% '.0 N (h

w *Vo

Za a

zw

'0 L) u ~

w 0 IA

= cw .1
w VI) 0 C

Ix LL9 A. =r

S.4J L.)..v 0 CD CD C C

ZJi) W 0- m 0 0
S-40 I'V) CD 04 W0 ;

-Wd a

'0U)4 I-.V)

A r-:-u r D Li t t i, !nc.



p

I-C.

o ox
C

I-I

LU I LN
'w a

lzm
X0 U

C. C
-Qý-W

rwD Lit -c



MOW

0

cc,

CLa

C In~

10- L

us 0

O< N

I- W-a
1U 6- L

*07

"At" I Ltlir



wommwo o w

I,-.

U- L) :I) V".7
04Z UU U US 3

Cie~ I~ ~ )' rI-to CD.W 0~CD

I.-~ -_ -#

z(, 0- 4) U 64

WIi U) en

"Ifl -

Ar.lb- D J4lý n



-
a

00

x LII

v cc2 0*L
cm 7- c ?

L) 09 v

- ~ 1 0 O

w ~ ~ I.-mSC.)a0
L) W- &W U

I- Ix % *J -N

W L) L)4 0- (A U)
mm u CD LU OM

ze -j. U X.J m Z ) CLQWW
Va =a) M C ý-o a.J W U

* aý -c 10- x x x b- zom



ac

t- L)

9D x

dzwo qD-ii

u mJ

Q
c D a

-(g uj

C 0-J LU

oIn



OD~ ~ ~ 4m W IC 4 0

N Oo L0 0

x. CDc

M 03;

40 410

'J 040
z w

WL CL C IAI I

P-L - -a -

10- Ix 0 c0 0

0-4 u Aw a 0 CaC D C

i.-. m 0 a I

IL

In d CD N i

Ar.-. I I- -



0 f0

ac
UA

00

us

ww

zJ C

7-

or C

.wXw

ZZ -d



iz m

I.- -
w L)

1% -

C. Lo
LU -Z C

0 -

I- x

-Z ZKt.
SM 9L O

-11~ '0 3 -- iirF i



Ol

t.- C. wo N( 0C4 o ;ý

IiIA

0

ZU. 0 0
cy (mJ CD I

.<I L~

Arthur D. LiL,-~



ilk- 0

Mo..

~ 0 N. cu coC>a
U- N. X

W v (. >in' u- a) w. v' EIQ
w In ai. 0 t0 DQU= I- V) 0a ?I-W

-i 2 CDJ >- co M
>- =- m naxCO.

Xw 0 wNL
w a La. & m q 0;.mI N 0 rc$N
= Z -1 00M604 JO X WTiC .. Cgr Nravw a... LaJ

gxwin U) J Lo JL 0 j )Nmi i W W* .- () V0 ) Iac MWN- 00

)-0 OC 0 . X f~I aO I- * C CD OC V a

- ~ ~ ~ o W". =W C -C C).. 00 q0m 00 It'~ WcM o w f-U. CANW (0 , it w(1 = )~i mwU gaga Cei- M
a-4 _ .) >. =~J(~ xC X D OW Z W )n^

* 9.-Q).- C W J 0 WC UJ O n 0 O 0 - t



p.D

I a0 1-

N 0

CK U
P-L

0*M -C z -

dw= 0o _
0ý )L

IC

* 9-QbIx
.- WO Q O
ZLOO x *

Ar 'tt0



- -d

.4

b.44

I f

0L w 0) r) a,

I.- Q

U "

1 Q.

Z U)) Vf

V)0 
6 0 CD

CDU
u 0 r

M - r V- CD C- D 9

MU VI JA ~

0 LU

0 LU C. D N~ In IA

I� cc a.. a

Ar1j , Little, Inc



CL

Sw CD

r. Ix

tu z

Z tins,- 0J

w LL

w Ix

0 L))

OD X

J-at U ~":.z

w0.- I nI t,.
' I--- (n : =- Z -'.i.8

A* w D ,

C. -

* 9is

o C.)iurDt



UU

acm

6~.4

~6-0

aI -
C

(NJ% IC-

Arhu D 0-*T,



5C

Iof

wo o = o m wo m C m
No mo m ww o m wm W W

ON NI Wh N OWqo0-N

Q CUixU DC D0

: I.- W_ _ z_ _ C__DC__

I~s- W'M- 40V CD

-ý LU

-a w

L 
A *t u * t



IC

w w

U,
w

V4 1-- - O- cc
qo w Ch IxItL

Mr OD Pw) OD1)
0 0

%a ( 0 a 0

LU aF.- ) U)COLL

OW 0-0-- 0 uN Nw- 0C
I- % 0Q :ý- 4 LU-j-ý

U>S) - muI-xb 0D0 wNO
0-4M 0 . = 0 D

W UJ 0J )C 0 6 A(JLU XWO CC La. 00 % it4 4
I.2 - 1- 6- 4. u) N i 'N
f w Q) I-- OW 9-M u "W O L z

Q .. J U = = = - (n LiC ZN= W *

- Z~I--XL MXl 0.-O

* - LU ' - u NMD-(%Ja.0%



p.D

044

=LuJ

0 C-

cr Lu
t.- Ix

0 w



) - n Lo

IL0

'0 CDV.

pi w

m c 00 r4 '

0-0 x IfC .0

o~ C- 0lo CD J

c 0 E IV) m DV

WU 0 CD

_ý < 0db

x- V) - --C DD C

-u ---

CD z- -

Ar.0u D' it'0 V



LU L

W f.
0aQ

.- i LJLim (A

8.-cc

%..0-4 w6: C

L - 10-

z ad 8

IN u (':W

T6,L



09

oaca

W- LA-

Aw -i0 wI

*. 0. l -

6% 03 Z:

Artiu 0 10-itc



-4
Z:

wo wo omwomwo

w 0a

>~rw

I-- NCD~ CD C' CDNN CD

W

-w 0- 00 0

N

Arthur D Li Vinc



CD N

-j 01 (%J
LU qv.

LLI 0.

w~ 0
Q. M CL-

00
c a w

cu C (-n 0 CU ac(0
- 4LL N. (h = QQ

1 '~2 0 0 Mw
-j U Il) AD ox I- N 0 w c

*2: W v 4
'o VQ CD -JU V LL tocx
L) CD Wa -. 1a W % Q0%ý=

..J II CD P) >- 4,0 x o x: 20
- * U PA U) 4m (1) 0,1 C. C% 0C

us aX (X4 IJ - 0-if L (h0 14-- )OM
-~_ 2 - .W -0 "0C.~' 6-d W .J0w Z'.'m

0~ N C b-c. wv00 ww.oUEOO
CD aXsI' ci 0(0^ *U)Mo -Z Ii UtQXMW
cc UIN. U) wom Uw)a(JaO' 041J W m

U o~ I- 0% 2: 0 o
C U.Q r I)-4 wwwwmsJ (S O0WC W 0

LL ( 0- V %. 4)lU0C%(0aXL& &W aX*
'at~ LiI CaU m' aX IwN- *0 IMx4 q

UC.). UZ W::( W0.WZW

WC X Ma Z wC-0(0 C WJLLLLO LbC' wV
taX CLLW OW M W =..1 If WI,-= 4= if %.w -%

Arthur D~ck n



>- Mfz

09 0

CD N

0 -C

at =)004 D(U)Q

le a
7- cc* z

Arhu AMl-lrý



co ko N0

N 0~)

clC%

I. -j c r vO

0 V 0

CD 0 CD

v 0

E a 0 IA

0 CDt 0 C

0 C 0

I. L) 0 x0
C _j LU w OD C CD CD
U. C. CD 0D C D C

00

N OV) .........

Ar]2 u D L Ina



IF

pz

0 W.-ý

0-4

C4 09

w%Die

!at uJ

ArLJU.u D



b7

C.)

C.)

U- U

09 CD

CD w

cz I- ~'

cz

LA 0 I

ZLi.

lip L)

=ILO CD C

5X W ) CD -

qw ix

231

Arthu r D Lictlc, Inc



C

6-4

M- 04w v ww c m m N N

-j
-4D

LM V

Zr%. 0O*)Nfl6~

W Vo M

C -P

* ~ LA.6 6232
Arhu D~ Licd6 6 6



N CN

-_..j Cl) I-Ai

09 z w. Id..9

-0 a, U.. C
Q. 0 m

UA W 0CD

IN L)

OU. N r=

1 0 N' M M D
..j L) V) W) WxI- OW 'i

C- CD N .Ji 0ew%
- LU 1r) C4 4m -N Q.)CM

X $_ m M' I- 1w -C

X QC OD 0 ' i XC..) OW=M 0-4 6-4Z
LUJ a- V 1M_ CM - C) (A - -
c w 0- U1 .Jw MNUM.F~ *"-W .. Jwa='-eww

CLu N ri C NNCOWW'OWfC. WOM0WN0J
ocs 10 U) I. ^ 0401xo -= 0GJWUN"-
atLL j1 W* 00p u-OMN U ()I WW.O'- '40sN.

lo-% I W)-I->lWQ _Joa.-PI-'sOv

0. 0 Z N J* t CD CC OD
IXW U) UOD 0 * (1)4* (n ~ ~ 0.JC

4. (J W Wa 0Ur)IW'

z _j 0 m XX (A) WO..W02)WW0 *0
va C9 a 'a C 1m-0 CO C W(OLU. 0 Q CC C i

M=~ aU. OW OW =_J=5 N WII-M *Z %e WW'%-o

23 3Arthur Cu Littic



rd

IOI

CD 0 o

- ~ Lai

0A

IJ.I 4.

of w. 0 D ~

Wzz
-CY-I

43'4

Arhu L)



4 O N N

0 InN

tU

IL

43a -) i a Q

vA W

0h 0%1 CD
'.1 ? (\j CD CD A

w 00
1;, -w

w- C) m q to CD CDz~ x9 in IL)

-- 1A

& L) I
0 4T P A .

*~ i 00 U'r

¶I- LUc

U () 00CDV

Cc I-- Ems

0Ai4 ah r - - -tt



0

-j wU
CL)

w -

z V-

x w 04

x- CD J
- U

zw

Ix-

N C

W(fl
.- =Z 9

23t,

Arthur D Ujttic I,-r



CCD

LU ,

LAJ (1

IE = N

cc I.-

-j 0 j.
0- ~. 'C
Lu w 1'

zC

9L L)

~Ix

vu Ci CL

N I.-

Arhu 0 Lit!



-w CD C

X wee 0e
C~ ~ ix~N. W;U ~ O'

7- U a s e u 60 0 0 @ 0

4m

Q -

Ar hurL LA nc



(0 C.

- - z
CL a. 0i I n

Q 4L4

w b
C4 Q

C4 %a ~ (no CK 9LL , ". w = Z(. --
CD w D w .F

cm. w WI cr m =
CM CDJ Wi m m

f#) N 0
C u N-~ - CD 0

C. In V) >1 1r ( 0 4 0QU 0( -"ov
* - C 4 0ma ire-so w )(Iow'V

*JC (1 s -~(J~o 0z U) 4p ~ W- -mwwc'~ ~ ~ ~~i I.- r %0 ~ * ~ UW M'..~
a4A CJ I I- vue.wof~m" *DW W'WlZLLOMO~W owq 04%0 UCWa.L&W i.'.OU-'MM

4 0 0Z ( 0 f- ~ .) a LLC4l~ CDLA 09 WW>UA- W" CU =W Qw *ZUU

a~w 'w ow *w =-J * W9-= a= 0 %.~j

Airthur DLittIc-Tnc



gd

w

L-J WJ

pr LL. U

V) W)
Lai -j

0.-
-W-

Arthur Dn Li-t



0 ca C

C6 V

do0

4x a

w vI 0
t: IL L

CD m 0 0- 0-0

I. -Y v

4M ) 0 -0

0. 0. c

X~ L) 0O

V L. a D CD C C

= 04 0

0. 0- a~f r. 4h
&. WI 0. c' 6. I
Q0

0'ArthuN



LSL

4z
0I

D.~. at

ArtjUr



LUU

40 Q

LUU

Q)~ 04 -

W-J0-

O-wx w

3N
Ui



c.6

cJy

WW 00

XV0 0~~i 4 a 0

-W CY t

X W 05)

C)
QL& Q Q

ArturD-S--lS
C S S S S



CY out
W0

ccN

0 c e
Q (0 cc

ir) z Q 1
Q, InV.c--' ) wwo

x2 V w V) cxa.-

M 0 oCD -C
a . 0 3; -4- C -4C0. ) oc~
9L 4%. U M" O= M - W

LI 0- al 0iw o o 1-o J C %
Q a ) a " ow o omo w

ZDLL re (U0) vw em " DC, I
=K V -% 2l-~ .9 W L - 4

-, Z 0 ow4 0 4(D 9 D

_iw wo cm wor IwO m :4 jVC Q

C- .- .) P 0 -U) .J W
=- I.-=) N L6 WW N CO. - %
WW> MoO = M * =- -= N- ý- a %=

Zo-i 0 = t ( W WCZW O e
0-4* 0 = = 0 W o -MN I.-= G0 I0 OU%vw %.f

Qua W 0 *-to M. mc -m~~

Arlir D4 Li~tMM> fri



Iq

OI

0 0 0 0

pa
gS C

Oz
N

L)u
C-

M0 CD s

IC) VC
4M 7.

*i w 0
I.-' U Wt

wN

x Q 2U
a. X-)00

C.ý L) L

S L 'i-,,rD.L



, --L-

W4 '0 % m%

Is M % al .
AN N v N N

U
• U

L

2.

*l II IC N

-M g N 19-4 0 % PN

i 9 0 01

I 9-- Im

w'0 0• I• f

CL L

Co

w 'CIO

C -we

I- I

-.- v m O D 40 to)
go N v m m. -w C In CU

n c
I. C '0 al

.4 ')
w CC.

(3e.I- I- h N V ; ; 4

W 00

Arthur D- Lit Ic n



d-

Z 0j

Lau.g

= 00
CD ci

0 0.D.-
to,,;

b)o to

Artn



C-)

wz

=9Z0-

-O-
ol M.-



wo m m m m w o

s o * * % s -a * a * *~

VV"V
:ýI.-fo I

Xr~lk C Cit!c.C.,



IIn

0 ~C.

W) D U CD

W in ac

U. N
m Woi nO o

N Ng I- Q to
0e U'M 6- Cl) 0

0h->-9W V)
N i W -O L

4Z- OW OW W Wv=Q
oMX0 "= -(hO(

M LpU 0. WW. vu W W" -lo4J
a 0 0 = a ...J. V) &aK?) C V
-JW0)U 0 0 ....W 0 CE m-

's. NC- 9. ,- --
-2 La WO m v 0WL C:

W; *a >- '.AZ0 cxz W i OCN->-0o.'.a
WI-i W. =.=Jx Q'OU '.-4D WWC-''

* LC W mc PC 1-0,G a.'()J W WWO aW
Q= CW O MW -- J af)~% W .-. 0 =0 0 W

OUC W X0 x~f )-Wl~ M C..) ý- lU-*# W

~~LAthu D. !i':, IUWC )r -W



'Ix

I - -

iLL

w LL

('U a N _
Q It C

L) L

AShu D -.



I.I-

M C0 (h C VW

uL

9N CD 0m

w M% 0
X C- U N -i

C)U~ V -D c Y (
Z 0 Ný 0l D C

0 0 0 0%C

S '

w 0

Woe

C- Cal

D -.



I.

0
'I8-

0 Q

Lu 0

8...
Lu

44 -

8--

8-.
N A

z 1�
tsi
(4 �0 c

'C
(0
�0
'C
('J
P.

0
LL

6
-J

(4).. Lu
8-s.

4..

(4
8--

8(4
*mq

8-.

w



IIV

od

Cie r* '

o 'a

at N

USU

oo
w

C 0-
in 7rz

C CAA
I-AJ L

-JW4 (A ' D
>- b- - N c

m (J.) C.)
CL a-al

A r tI ur D.Ltl c- Ina



cow -o mo co a c m

71

-(

10

(A

Kw

i- -- -o-
- "C oicQC m. * Q

LiO~ ul



V)-

C'J C.)
Q w w

Cl%

oý w

f- C.) 2ý ag1-0K i
r) I.)L 09 o=

Q ) r)- U 4 L ZC99
0 D r) j : l 4 0--

up <. mU N QO 0.
0-)- CDN UCO I

W CD ~ m (h Z-4

(1,W In M ) Wt 0.4WWjC Ne v

CD.l),- 0r M acJ MO b- - -vQjc
- W V) CD U) M (ON QLU (.)Q)&QD

=U %a 5- % 5v~ Z-0Uj i m 2I- -
: u 0 X In .CU ~ %D 2wlz4 u 0. to( 20*

1% 0. 0 = C. aO a C CX Of
-j D U) UO- O- GO 0 mI)

~~~sL 5- JW PAJ~ O *W ~ Z 0 V
C9 L)) I WM.VCOCJ W0N 0LUC

wuocn *Uo~ im UW W'..- =) -%cN
eU-i Q m (j) 0%CLWCD)= W 0W

*.- aa =a -C 1*- M 2ww 0 c 0.

"m=~ ww ow ow=acNw;- * mt I %,o W U.o

5 7



I<It

CLo

Hc
%wo

w w co

0-0 C-

IL le -

CX1

0 CO L



N w f1%- IN ! I

SU

CIO

pt 9

u- -

SLU 0,-

I= tlID

C. 1.u0
CL L

LUI- - -
.7 ~. r- 0 P4

6C- 0 >

c" 4D N,- "N" W" qpd

4D0 N 0% Vr

V M0

w , 1

c.93lCwa

.J:)z IM
-- (1 *- L

X In0

a. 0 4Tr

CA CO - U

Art i rr w



U

U,
i7

I',-'

c C

4-, 0 ,

A. = ,

x LL. eL) •,v a 2 a

4m4

-J=/
w260

X Q

Ii a- C Ix
"I- -i W

or.

4o 260 5
Arhu D 1t



4w4

16.

3c
foe; 4t

*0d

b2q

'A r h u 9-.jt c l



C.-

- .

,oa.

wS;** 0 a *

CD2 CrDu coitl I

_iw our
:0-

ai. C am

Arthur D ('Jlý n



N7 U

su 0zCD ~ ~

2: .w.

0 m0

z w

04 NI U0~

in to ix 0 o
m w. w 09 Ch~ ">

c V) (00 LCn
- ~~I V) Ii .U% ZV :

0 m.3 v 12: to 0 (1 ^. coac a 0 0 In. P)M OM2=C M~ -

W -- U) -iw cocoCiI aJ oftS * w .JCD<ZOVC
U -I - MM CP)IcDA WCooCOWcM

wO 2W. cm WV) 0 U) UoghmW0.I.CLa. 40 b" Ch com= ~ 0 0. 9"- IN, mfbQ:4w 0iV W
zioo UO O 0(0 9 W . SCLL LQWow

ow~ ON &a NOOO'.W..
0aU- (A =N w Ulwom CN* acU-* ~

2:Z.. W, X z = co( WO,.WCZWIL0 aCLC= mc C~ 9-0(h a COW.M.. 0zccj&-W= a W OW OW =..J= 0w1.-- *ZU'1WUAWOs0I.-a faZ L6 z Z c6- mE(0 O04.box%.vzm

Arthur D) UttIcý Inc



im 0-

QJ -
,...

•-I-- U 10

a. Cz

" 2• 2

264 ~A rthu r D. Lit tlIe, Inc



FIA qw [-a
"4'4

L

7 map*

a-S L

09 U) N
OW U D i

W :0

w' 0 atN

La LL4

_j 0 6- m s

Z2 6

Arhu LiD LitD- U)



o Uo

C-)

Liil

C6.

LLii

o I-
CAC

r. C

T. U -z m

oo
4z4
0K -w -

266Arhu D itleIn



IL;wz

..m. . . .. z

0"-~

a-w

ac

II -Cw

o. V
am* = .X a_ , x*I, i- ,

ko w -

4 2 I I -

o.0

IL 0 z a. at

267

Arth•ur D Little, jnc.



I-

•~~~M .COD•DD•D• mD0•D

... I.,• n(gL

WL11
3C

CAL CQ SQ 06

- -*g268 

-

- G b ?'.~r 
L ittle') w0 Nw Inc



0 4z0

N ZN
W4 CO) 0'

thU LSE
N w

N Q 02 Q
re) V-- N- ONwV
(D U' Z ) a 0ý :ZA

-c r'. N~wUI

0 WW 10"1 (10

401 0 WV')D ý
a.0 '0 m W4JL c7 ouLVq
CL : ?') 0W= ^Cho N

IQ C U.- : CL) M2' 00 Q4 COODM
w I.-' M -J "Vuw 004 Jw<=%N
L) I PI) CZ %w)40 wq4w 0 0C.)'W N
C in, I M F. '2 x) =ý hQ w0.% NU0h

=cN I.- %- I '0U'.0ý-WQ j j

C . 0 - W. h '4%2 w m
_roo Zu w0 n 0 OCOO~wWOMLL. a

>-- -4 U-4 =W W OOO'~40-I)
Zb.4cn m 9' UWI.4t17to C 4I.L cc
WO>l- WIx ON ce = W mw I (Z 9 CX N~ U-a=
ZZ=-i u~ = = (1) WILWOZLAJLAO l -^U^

(Lc w =CZ .2 ý-oO a2 OU.LO Occ2~um
M=~ '2w OW MW =-.J= 0 WI-= %= N SWUW%v0%0

269 ArthUr D. Little



1 !1

oj L

0

CLa

La U.

>-a

LA.-

270. Arhu D



p.;

iI4
10 MY

,,04

ac 0 CD

w G

U

.C

IQ a a OD

0
- C Ca CU 0 o c

S I I I I II

-,a. - - -' r•'3 s-.

e4 V) M

W 0 "4 "

X -= La

•:•: 0

127•-• <rD L

"..rth r IP[it eo N

0 • -



Ius

ct,

CK.

0 4
t-
L0

4z0
-L z '

Z~ 

-d

41 
0ck <

272~~ Arhr --'tcn



06U zr

%0

OCh

CiD
Ch

oc

emc o

lop
CLw W

9- X

ci Ia.
cc w

WLLX

1ý-
WOWX

a.CO J A. at

I 273Arthur D Litfle- l!ni



S

Ii

x '-4 O M0- 1-o w c m

L,,

040

Arhu CD Mite W W

F m

*~ IA se
ca SI-S'5 d 5 5 5 540.j ~ ')' WM O5w 5~~5 5p'~~~ 4z U 3 . 0 e e . e g 3

4a%@lN NUM 0CJ
X.U O C. ~~M OOi~5~

27

Arhu Ltlen



-J 0'.0 CL)

S )

LOh

L(. 0'
ik- bm ON w

zli I U. V of

u -m

W. I O~ c
V*V Q- 0

x MW 3IV $- t

wi C.) Zw~ 6-0= ZP
OCL U (Az . V V W " a cc

w Qv 0 cJ w
ow = w

a m wzw(0M 0ý

W= CIO DLJZ-=NLo= a N Coe~
X0 "0 ME ..JtJ U) Ii.n

~O C. C O .. J 275
ZA th r M CC tt i0. -ý in



0 0 0

Ui

ko at

z

0

la@

I

-% w

P"M C Ii -j

S em.

ww

I ""

cu • U.
ZtfO S -

- N276
Au D

,.tjJO Wa

276

Arthur D• Lttl• 1nc.



100

wa

P- C

C - - - CD
0 44

ix 0

w Vo

LU 1

0 a
V) 0. CD

* N~' LU

ii x.

=00--. -O O- -do C
& w " UW IVC C

04 0 PCa

Arthu D itln



(V 41

CA"'I
W 2 0

jp~CJ

LM.40

A rth r teIn



arV

pa

I-

wem

0.00
and

40 *

279m

A rt~ r D itt S

'if~



)i

1-
dJ

z

I .-

° 00000 m000 &am come

N P) U"

U - -. --.

S28- -

orrLtn
*C 0 .

&-W 44 NV I0
IN

280 Arthur D) Little Inc



90 CA,
Z j0

0 4.i

24 0
In =. 0.

C.) a ag-omu
-~ 

Uj ex c "

a. c P) W

0d Cb' ,%0DC W
C.) a ho> 01 I2aC I= Q . PaJ( AZ2 m W .@ U W m -mjccD~ 0 1- m WO -z =VOW 0 CO 00=W I U ~aw-

01- ox . 45 1O.- %F -- I ." - a J .N
QZL 0 M '0 wuJIJm OLaM~ox U) M) x C.) I E e (c Qj&, 0 oQmVa 0 0' O Vý z- C0aa" w* (A Q .0 A0 j C r0XM SN wZ 0 o_ 2po

$-wo =O Q Il LL7 MZ 0) 0c*N
Q 9> wa 9 cc 0 090'~J, W i.0* aI 5Wb-j =C% 0) .. W CLWCDZ. a"~4 qmJ~qDG'

0~~~Arhu DC Litle Inc:flg..



*coo

O000 C=) 0

CY"

ty..

00

CK

o-I-

W-, LAJ .

Z) Q C -

j I=.•'•k

one

w

282 Arthur D little., rInc

I"I



I-V

0v

,~U•
IP..

ka V

=• Id D In Nv ,tm' -In I-

"• •, a. L- -@•

r .60

• U

• •-:] - -

ZU w U) a

•1 Z, Arhu w Litle (m NC

CI c) 0o w 0
W . a 0 a 0

w1 I

110- 0z

CD -% a U CD 0m 4 O

- -w 0 CN- N 0w C

1 0 u .

pom c-

22

Arthu Db lite In



00

'-WC
cm)

284:

ArturD ittPIn



400

at..

qIc

j

o8

em-. ,hI)

Li aqIn



wwD 9O 4OW 0 4O m m

w-V -

IA C

N~~~ C.D** **

'ft= 0M

286Zh rD ~ te n



p

(Y.

CD%

CL a
dDN

0h C) 0

co~ ZN.
W w0 D oL
1w zL m 09V"-

to t - -W4 C.)ILU W o.o z. z

LU ft m x U.J ?W)Q P)~U~ 5g sw -O *$o Lima-40

OWN 1 00N GWZW) NOW wwo'0.-a"

:U.Oz US. I Q vro) QW 9L La. %a wCY %fr~ 0 = . 1--. N m CD 0(JW 0%0 (A () a . C a Y g 9QC0 J MN. im 2W LU CO0jj.s
ouý WI ON w = W ft w CCMaI- UNI ... U=Z W2 0 L.LajSCZIWC - w*^

C'AMZ I-Z OWt OW w=fl Z(0 W 5-4X

287 Arthur D Little, Inc.



I.Y

p wo
-6

0 Cp

CD

to -

uLu

0 LL0

IL)I

N CI L

OV 28 AnurELjtt-In



0 °

41 
in n

U

4 In

- - • - , • -. ('. 4

i I I I I II

a , "00

Z N V co

CDi 0 M 0

0- vi C0 cm 0 CD m

< ~ A v.i~l

(A 04

I . = *,. % .-

w

OrttIu a i.lIc

- 1 T .. _1 0 c "

ca0A 0 9D C* I 9

zoo-- 4' 0 C'4 CD CD C

1)00

I tQ

-0.fhi - L. 0 0

(0 00289
ArhrDLte n



COA

4.c

s-v

LL Q

ae Q

290

Arllur D Utl In



aca
c-

c-

C-,

:22
C)-

U.U

-i -i

40

= U 0) C

x 0

209 ii..hu. D'Ii e IC



|

I-

z

- m•

"-• -. S.. *ee *SQO 500 @00

- Z . m c...o , , OWN M.N come

CON 44 N MN OWam Ne.Oh N46vat

M Oa

O j Cu 41
dx ) 0 aa

4:0 0 )

I =

292 Arthur D Lttle Inc-



pC

060

E% i:
- ?.-.CD

U) ... 0

zY U

0 D C 0 2
Ch9 1 W-6

W- 0 ) 0*N -o

i~c 2L 1%
0 0 0(i 0O~

VW>- I ZU

C)t~ LL .JIMi 11.0Z o w ww

Zw NI~ - ~~w~ C. W (
' ~ x a ~ a- Cj i

hi 0 4b MW J W0 2z. w2 Qe 0 N
W a a UWO.aV

aN 0 W ow X-uJ WQýQbI-- I-X Q WZO W W

0L~eJ U (u, *Q~C J U 3W ~ os293r
0 *Arhur Lte Inc~.JW



I.-

LUU

CD

0010

cWJ w -
-M LL*

Ii9i

ArhrD I- t e n



on

U- r.

I" ISO

400

-,,Cu -SUS. I I I I I

S C IM

W OD-

w 0-

Iai

1-4 4 mot

z z S,,

- . I :..) op W

< 295

Arthur D itl,[r-

H N 'r D ittl. l0



I.e

00

40

C'.7

00

04 0." I

'o z
wW4%0

'196 Ar-u i



ruY

In

F' S W)

co

w U.
wz U

0--ac
42= 40

W~~~ 01 U9

ocnN
ex-

29 A t u D ttcIn a



rz.

I c
0

0C-)

E- - wQPo (4 6G 606

U g"
U U *u. Wecesee

.U.: a

GhNQ 6O6 298U) 6U° a Q .; a

U4 v

* -298

ArhrDLite n



M.M

Iw'I

r)

0L 2:

.0 V0 In

t-' v: MJL in U"
M N Cmf:

Is ap z 00

U~ LO 0 C' 0 0m
m gx * u Ov Ov0 m

*4.*' 'CC *m o NL s

I- "N VNO -= )w

- - 0.1=n0 i

0 Q m L 32 w .-e C ccw D)-1 0; f
2:)84 0 v c = Wt C U) lo C u N grlacw N.0

O-J1- IW M W , M as .I Nw

M C a P 0 (0) a- 0) Q. L M) a W *

.JUC 0-- v t ZWx 04 ME .

ow 299

Arthur r, Utt1t Inc



vS

. Ui
C9

CD w"(4-. QC

Arthur 
-l

al=•:Z I-I.- I -. ( €

1% a
I .. .N



F-,

oc Nr0 u D L I• " a

0 coI •

'.1

A

S.

0 0 W
U . I I I" tlI

of r- rz

co fWt '0
L L , , ,

z z

r M" - - --I•u ) m-

-I 0 N U) V) S

W C * X S

I.- L n C

cc C 1-. -

AM

3 0 rt u Lite



pa

II

II.

Lo

=We CA

0U. .%ý Ch

gonU
U
Q1

WC

2* I-

3 0 10

Arthur D Ijttlca Inc.



ius

i

l fn

I.S.

0
.09

0~04

wC IC

oj U,

Is tm. -

II- Cr Z

0C,) -.- "

Z I
30. 3

A D ,,I

2LIZ 0

Iu~~I

o..I-

. . Arthur ) Little, Inc.



o°.

L.

co Wac co e M

coo 000 oe a
C ~ wo om oe MeIs

wom qj4NM WNW MO t-g S OOS (%1 M O U4 q1 v CD IM W CD

L- OM QO D'O~~OM

zU. At .

I-

Arthu DO litl



pW

0 cc

% 0%LL

W 1r, % WWI

L* W a N
W. 0 UQ 0 OM

I-- co " 0) 0- "W MU. oc qt e W W o-00g V U) Ch Vw o i2QJ-d-
= N W ou w w 0C-WO X 0 NN0Q IL 6-W

:2W QM) am W
U W ) (A I- .. J = M .'aLch "L Z
Cý ~ c -W9 O x= M x C I.- N~ -1WWA WX (A WCN C CO O1-2 WC 9C t 0 0 C

6IL'- aw O OW =.J N W JýaJ IQ6=QC U)- WC fr-' "W =M -Qo- vM

~t& UN 0 ~ 'La CO3.-



4p-4.

CAC

IO-

w

tI-
. 27

ww
W 4Z

= U.

wJ- q- w

MULL0

.306

Arthur D. Litzle. Ic



w

L-

•U

v
%j

IC

02

at N CD In C

Wi 0 C 0 ON 9
P U

c.0r ON wt
U IAI

S300

- ~ A 0 N D)

* '=U0 a

LAS U)Ca 9 NC

:0- W 0 4
Iji ý L W) 4

Arthu D. LiteIc



i

IF,

'0

[0

0:

0 -

I,-

Z ae

2C

V.

-M IA,. CZ

,.-,.- X

o UJ

ZV•E

3308

Arthur D. Little, Inc.



-CD

9L!

WN
u .

LL. 3CC

•w

I-.z

C.lm."N

C2- 09 .

S309

Arthur D. Little, Inc.



C

I-,

I

9= L -

WO tl-CDN cmJC N A-0 a inv 0WN M o "-

NOCO

0~ in

310

Arthur. D. Lirci



4- qj

w ]L
3C3

w b

fcflU.ac CK
OW CLJNW- ZUv

4p NCar

Arhu W) act.-e 0 N



pz

lp-
CD I

U

zwz

I-I

w

o

V =

S'0

xL w

W 0- -

zw 0.

• Iw. 1%J

312 Arthur D. Litlc, Inc



U

dV

CLL

U E

4UD -u C C
JO C C IM I OD

V UVM v

*j v

=WZ F-U
6-4U a. 0, IC

*z~ Q- U, 00 CDC
5 a 0 0 0

U U CoV 00 o

cc U
0-- to0

2C :00]0

31 Ar h u D . Li e Inc



I-

S>',

04

* ~SC9W
I-- C.

zz

-
- _

i CD V

0

SI'- 
-:

4n

U M

some

'~~ LLJIi 0 41 *

<C)

.314

" .Arthur D. Little, Inc.



rl

ILI
w6
ft,

('J

w2

.21

WL0 4ACj

ILI

A tur D. -drcIc



t,

0 CO Ms) dD M CD IM D CDCD C dDW ]
.LD LeID C DC D 4 )I M ( DC

*0 i

-~ ~ 00 ICt D ~ JQ'O MfI
WI "9"-- w~)V OIN

w tw4000

ZL
ld oJC

ArhrD0tlIc



N a3

P) x) -

N j LV w .
09 N

2- C.h 0 ZC
W . 03 Urw I= m - 0 C
z M i4 D O* O

0t 1 0 (I) O N 0-4 O

X ~ LLo 0= U wWcc Io zGM Iw j 4_
of M L 0 N " O3A
W U) CDX9U wq I N OLUILLCwU

Q 0 V4 X I- aM

00> w I ) wm 0 & L 1

0Im Ci OW O.5I '0 =Nwp=.z4 00
0.& 3 3C "( a9=0) 1-+o

*1- 0 4- M 317
LArhu D. Lite Inc.OIS I



CC

-4 

0

(In

09

* w

1%o cIJ

wA a
C M 09

QC a
Fz- L

,-wo c'J318
Arthu D. UtlIc



"IFI

clc

+'.-- ,

v0

In C-.,,.C C',
w w v ,co

-..

CD

,- -- w- C-_,

00 a
w 'M 0

ArturD. .+ Il, na

- r- CD CD C
-~ ~ L. CD~ IJ

0 4 04 0;

r. 0 04 m o

Wm a
0~ Ic

r. IM 0 t C0 0

0 r0 C) CD C

I.-- L -

UO L) ow~ CY C) 0 ) u

LQ) CQ in N) r_

21 9

Arthur D. Little, Inc..



---

w 1)
w

8',,

S" S

• -- / 1%'

Q In.

40.

'0 at 7" i F-

w

C •, .-

Q UN -

o -C

o I Q

•II• I

Ip

,Arhu D.t Li"ttle, lac.

43W -

z '1

C,..- U l

)-L20r



ww

-4-

w~~ (W -112C

Q i " -

U 0* 0

ww

32 A.hu D.Ltt Inc.



m I
IFI

-o 3 h N C ) Go1D I C
4, A

QC

XUCI. 00

8-. ou0 0 00

or Arhu D. Little In0.



K 

4;

) . t

pq

W , . , 
I

° 
" 

Z

I- 
0- 

.

C 
W 

C , 0 

0 
0

fI,

323

Arhu D, *ite Inc.



4L 0

M0

N Woc
US -: II) O
$..-. N g- Lai

j. CW in

w. v zU N 0 0 - N

P-U ~ ow Mon 0 owz" -) 00 1.-
XI. Z @) *zj0CC~Q CLL .% k

CJ- WN a0 9 Q LU Of Z 1wa aI--Cj W Z C WCLWWD=£1.0

LUWZ0 ew ow a (n 0W-= ax W z z m w(%m1

32
pp1 

A r h u D .L tle n .



!7 \

UJ

a 1W,

IL-V ~N!

0 * , 4 - -

41

LU Q

I.--

101 w I-

a.rtu D Ltle Ic

w2 U

wwo w
N U.

325)
Arhu D. LiteIc



UU

CL

CD CD0. 0 0 0

CD CD0 0 ' 0 0 0

P- U a 0

Co a C; Ci gi a; * ; is 0; Q; 0

off-- ND N N N N

*A -w ou
*( C.)

d~ -
Z=C S S SuS
.m. SS S S 555

~~~~,~~~ 6()S SS S S
ZGD)~Arhu D. Lite Inc.aa a a a a



1 0

- 14C1f0C

IIC
a-C

CD m 0 0

=U) 0 0

pwý CDp 0v m w ww

9L.

3 2
Arthu D.Litl, nc



C-C

9L1(

~(

N #I IC.
VI Im104 w

M Im l Ua.

44 C. C 47 ) o1

C' ~ ~ .UO V m 2 I M =4
U M O "0 a m

Q9 a X. - CMi) s2 .
tz I- PO & L 2$- nI

-* 0 IM N 00
U0 MZU 0VWaU W-w

Mu I- NO U4= W VoS-JWM
fr (L * ) e - aI. 00b*Q cLL IL Wc

to X to 20 0 CD Lua
2-W()U4 0 N~ (A W 26mamkJQ coJ VIC Y

CC w ~ >- WW 9 09 I mW * ca
Il- U -j i z= ) mILiM OMZO 0 q4^

£1.1 IN- WX W0> CO . I-Q -QW

I-WI-~ 0 4W @NC.)0 N'-W328O
U~Atu D. Little,0C. W0nCc.



00

4-I

ccQ

w-

9.4

10- w

QS

0 ,329

= CD.

1ý- z

N-. -- 4C C C

im .4 L)

0- Q L

932
Arhu D.Ltte Ic



r

Z

E.

~:n

4<am Q oa.

<z 0 WA N UYN v 0 0 w w

WX

I-- OL

0..U QJ 5 Q 0(D 0 0 0 0 0 0 0 0 0 0
ccC = C0CO 0 00 0 0000a0 0

MZLL 00 a * a

5 (0 0 n o0 000 00 00Q0 0 v

09 0 CD 4F4q"44P N N N N 0 m

W w"

auV

330
Arthur D. I rr n



,-t

LU

a-

, C- CD to 1

1.. • - ' 0 0l i5 IV

0- - 10 Lz -- ri r'
W

rZ L. a *

I� K ) m m N r_ N

4 = 4.W* 0 ON ON 0

I L

231
Arthur D. 'Litle, Inc.

Ic-I



M a

77

w CD a.N C U Lo
v~L In (A CD

0. I of0)3
0 U

0- (4 0) - 0
CU C ) In2:
t- Cco - 4

3M oi. N0-(j . a z z

jw. NWQ ozc.J CW
3M I Ow P C.) W I - *Wwma t; 3m-
afC LL 0o 0 >- Q U )IXCC)
0- o9 C .4 N t- JEN. k

23.' = I) (i N~ wo-

3M zu UNWChomw oAN LLCIViD- w- N xwa 0 .J NW ) I .--. N a#
X-4 0 = C0 ) C VQ~u.)c L& L 0Q Oa3WM w wo =.J CO Wl- Q=:O N %0%%o

00)am P'-t aC.W 0-.f'x)'

9-I~~1 ) m. 5 N.U ~ ~ .- o .~u332V
~~CAthu D.w Lite Inc.OW~a'



cc

4DIP

CK

w u

w0

*1 w

I0 C . Z*

333

ArhrD iti0Ic



0

w

- X (l w CD CD CDC m DC 0 0 0 .
QK - CD CD CDC 0 CD

CD

0(3-
op !

-- - - 33- - - - -

I-ia.~Arhu D. Licle Iric. D D CD C CD D



I"

p.

.=~~~ V,): C.D1 N 0 r -

.-- .J•

w •

de- Mo0

"- Arthu D. ittle*In

-w 0- 0( 0 0
CD r' w m

*~W "-IIJ OL

-i at Z aa

a.a

335

Arthur D. Little, Inc.



ICID

00

-~ CD

_ 0

CD N C.)a

I.-M z V. 5.

IZ US in 0.n

ae w ODMzWW
cc' $-N 0 ov

I. w I-NC. v#N o)Jw c.

t o U. N.00U
l- I. Q N WZaU"CD0

P14 .L Q t M "Ci'-m CD c mre

- S" =* 0 v M O C.
CZ. I-- *- M Q N X- 04 I-C
W-0 pw7 QC aLMMW O'O& -

ao-We W N a =.J wU% C~.ac .J0m @%,ON xU U z 7 z *MIA.Nxw U W0 N
=c- m D C 10 0 U) .eCD (A U. U. 0 k 41

I-z a- w ' 0- W 0 w -i

W.-'O2 9- ~ U~u..307'e

A.rthur D. Lictle, Inc.



ww

1-- 09

I.- w

b0 IX*1

Mo )CD 4Z

=Wo
LU -

CL lim U. "

337
&ir . Ltte Ic


